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HIGH LATITUDE FLYING COASTAL 
COMMAND SUPPORT CONVOYS 
NORTH RUSSIA 


Air Chief Marshal SIR PHILIP JOUBERT, k.c.B., c.M.G., and 


Evening Meeting the Society, February 1946 


STRATEGIC ASPECTS AIR OPERATIONS HIGH 
NORTHERN LATITUDES. AIR CHIEF MARSHAL SIR 
PHILIP JOUBERT 


ARE believe recent document for which Grand Admiral Von 

Doenitz supposed responsible, the German Navy was caught un- 
prepared the outbreak war. There was inadequate force surface 
vessels with which compete with the Navies Great Britain and France, 
and the existing fleet U-boats only allowed some six eight boats 
sea any one time. Thus Germany could not undertake any large-scale sur- 
face operations against British merchant shipping, and her U-boats worked 
mainly the approaches these islands. 

the war progressed, and when first Norway and then France fell into her 
hands, Germany was able develop her sea threat very rapidly. With her 
surface ships based the harbours Norway and her U-boats operating 
from the Bay Biscay ports, soon felt the need for more bases from which 
employ our Navy and Air Forces. The virtual closing the English 
Channel our shipping the fall France had forced use the 
Northern Atlantic route for our convoys. This ran roughly from Halifax, 
round Cape Race, and northward about 58°, then south-south-east the 
north Irish coast. Evasive routeing frequently carried the convoys northward 
almost the southern point Iceland. 

was obvious therefore that base Iceland was the utmost importance 
us. Accordingly the Allies occupied Iceland the winter and 
early January squadron Battle Aircraft was flown in. April one 


HIGH LATITUDE FLYING COASTAL COMMAND 


Sunderland and one Hudson squadron arrived, and June Norwegian 
Float-plane squadron was formed there. From that time onwards there were 
never less than three squadrons the island. 

There were two problems facing the Royal Air Force the Iceland area. 
First, there was the possibility that enemy surface ships might leave their 
Norwegian bases and, using either the Denmark Strait the channel between 
Iceland and the Faroes, penetrate into the North Atlantic and attack our 
convoys. This anxiety was soon felt also for the north Russian convoys which 
began sail August 1941, and from then onwards until the end the 
war three-monthly intervals. The second problem was the detection and 
destruction U-boats operating the North Atlantic and the Russian 
convoy route. 

factor the first problem was the ice the Denmark Straits and the 
Barents Sea. Probably some you not know that the best time for navigat- 
ing the Denmark Strait the winter when there more open water than 
the summer. was easier for the German surface vessels operate 
winter than summer, first because the ice, and second because the long 
hours darkness winter offered greater possibilities concealment. the 
Barents Sea the ice conditions are worst April and May, when the navigable 
channel between north Norway and the fringe the ice narrowest and there 
are nearly twenty-four hours daylight. These two factors greatly reduced 
the possibility the Russian convoys escaping enemy attack. the winter 
the convoys obtained certain amount protection the darkness and had 
more sea room, but there was the constant danger surface attack. the 
summer the threat air attack from north Norway became most serious, and 
was later combined with the threat surface attack. 

The U-boat problem was some ways simpler. The winter invariably 
brought falling off U-boat activities. The long nights, the low visibility, 
and the bad weather interfered with submarine operations. the same time 
storms, fog, and low visibility put sharp check the operations our air- 
craft. The kind weather experienced Iceland during the autumn and 
winter demonstrated the gale which removed Completely the Watch Hut 
Reykjavik aerodrome and necessitated twenty thirty men holding 
the wings the aircraft while the engines were running the ground. 

The problem protecting ocean convoys mid-Atlantic was not tackled 
before the war. was realized that long-distance reconnaissance over the sea 
would one Coastal Command’s duties, but was supposed that the need 
for air escorts for shipping would confined the narrow waters where the 
concentration shipping would densest and the U-boats most likely 
operate. Thus, apart from few flying-boats, there were long-range air- 
craft Coastal Command the outbreak war. During the first eighteen 
months the war, the peace-time conception air operations over the sea 
appeared justified. U-boats concentrated around our shores and once 
our ships had passed through the danger zone, some miles wide, they 
were relatively safe from attack. But soon the U-boat fleet increased 
appreciably strength and the weight air attack began felt, the battle 


moved out sea, first 300 miles, then 400, and finally 600 miles from our 
shores. 
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Our very success dealing with the inshore attacks presented with the 
almost insoluble problem providing air escort 1000 miles out into the 
Atlantic. Only slowly was our force very long-range aircraft built the 
point where became real threat the U-boat packs that were hunting our 
shipping south Cape Farewell and could used protect the Russian 
convoys their long journey through the Arctic Seas. The possession 
bases Newfoundland and the development the American and Canadian 
Air Forces were only partial solution this problem. Weather conditions 


E. 


ARCTIC 


JOSEF LAND 


> q 
< iA... ° 

GEN | 


SPITSBER 
ls Isles of France 


GREENLAND 


CHANNEL 


Scoresby Sound 
Brewster 


changel 


1s W. 


Figure 
Newfoundland are bad, and fog and storms prevented really effective air 
operations. was impossible establish aerodromes the south coast 
Greenland for the same reasons, and the auxiliary carriers had 
brought into play, primarily close the gap south Cape Farewell. this 
task they were supported the very long-range aircraft operating from 
Iceland and Ireland. 

our efforts protect the Russian convoys, were faced with very con- 
siderable difficulties. From Iceland some sort anti-U-boat escort could 
given the neighbourhood Jan Mayen, but beyond that point the convoys 
had rely entirely the escort carriers for close protection. And fine job 
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these carriers did; particular, the operations carried out from H.M.S. 
Avenger, under Commander Colthurst, R.N., were outstanding. was how- 
ever possible put form protective reconnaissance from the 
and Shetlands, follows. Flying-boat bases were set up, first Lake 
Lakhta, near Archangel, and later Polyarno, near Murmansk. Catalina air- 
craft flew from the Orkneys carry out anti-U-boat patrols off the north- 
west corner Norway, and then went land their Russian base. From 
Russia they completed the northern half the patrols and gave close escort 
the convoy when was approaching its Russian harbours. The patrols 
were timed cover the direct approach the convoy moved arc 
from Jan Mayen the east Bear Island. 

first the German heavy ships remained Trondhjem. When later they 
moved Narvik, and then from Narvik Alten Fjord, the situation became 
very complicated. Previously had only fear the U-boats and light sur- 
face craft and could satisfied with escort cruisers and now 
the convoy and the escort itself were danger meeting first-class battle- 
ship and two three heavy cruisers. watch these heavy ships estab- 
lished small flight photographic reconnaissance aircraft Vaenga, near 
Murmansk, and this flight, together with the anti-submarine patrols, enabled 
get early warning any movement the German ships. 

north Norway the Germans had assembled formidable air striking- 
force bombers and torpedo carriers. This was serious inter- 
vention the Home Fleet any sea battle within air range North Cape. 
correspondingly neutralize the German heavy ships, Coastal Command 
suggested that force Torpedo Bombers should flown north Russia. 
Before this could done (there was some difference opinion 
its value) one our convoys was completely broken and lost very 
heavily ships and personnel. The convoy had reached the neighbourhood 
Bear Island successfully, when was reported Russian submarine 
and from other sources that the and the cruisers had put sea. Our 
own escort cruisers and destroyers was thereupon and the 
merchant ships told scatter. Shut between the ice and Novaya Zemblya, 
the merchant ships had little chance against the enemy submarines and air- 
craft. The big enemy ships did not bother about them and, having achieved 
their apparent object scattering the convoy and causing the withdrawal 
the escort, returned the safety their harbour. The convoy was almost 
completely wiped out. 

result this experience was decided move two squadrons 
Hampdens Vaenga aerodrome and strengthen the photographic recon- 
naissance flight there. Thus, when the next convoy sailed, were 
position know exactly what the Germans were doing and have some hope 
attacking them they put sea. The result was that the convoy got 
through without loss from surface attack, although unfortunately the German 
air striking-force that held the Home bay was able inflict damag- 
ing attack while the convoy was still west Spitsbergen, spite the gallant 
efforts the aircraft carriers and anti-aircraft crews ships. However the 
majority the merchant ships, having remained convoy with their escort, 
got safely port. For this operation Coastal Command received the personal 
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congratulations the Prime Minister, through both the Admiralty and the 
Air Ministry. This was well deserved, particularly the crews the 
Hampden torpedo aircraft, whose flight north Russia conditions great 
peril from the enemy and the weather was remarkable performance, and 
the photographic reconnaissance crews who flew their single-engined Spitfires 
from Wick Vaenga without failure either man machine. 

Although the R.A.F. withdrew shortly after this operation, the convoys 
continued make the passage without serious loss. the German air threat 
was reduced, became possible employ the Home Fleet more fully. The 
operations Bomber Command and our midget submarines against the 
Tirpitz and the destruction the Scharnhorst the Home Fleet finally 
reduced the threat from the German naval forces. 

The lessons learned from these experiences are clear. Unless times 
war possess bases our convoy routes from which air and surface cover 
can given our shipping, and unless have air superiority the opera- 
tional area, the movement our shipping bound hampered and may 
even brought stop. impossible prophesy whether shall ever 
again engage air and sea operations the Arctic Ocean, but may so. 
therefore essential that peace-time should continually study the 
problems air navigation and air operations high latitudes that the 
occasion arises shall able give good account ourselves. 


THE BATTLE FOR THE CONVOY ROUTE 1942. 


During the first two years after the outbreak war 1939 the Arctic 
Ocean was not any great strategic significance. Though the routeing 
convoys across the North Atlantic drew attention Iceland, the vast area 
sea between north-east Greenland and Novaya Zemblya was forgotten and the 
small islands Jan Mayen and Spitsbergen were considered unimportant. 
Germany’s attack upon Russia June 1941 altered this one blow. the 
Soviet armies reeled back the face the well-planned German offensive, 
became clear that the issue Russia was largely dependent upon whether 
the armies the Soviet Union could joined supply line the great 
producing areas the United States and United Kingdom. far the most 
direct route available was the north Russian ports Murmansk and 
Archangel way the Arctic Seas. Thus was that 1941 the Arctic Seas 
became one the major battlefields the war. 

tell one paper the whole story the struggle for and eventual main- 
tainance this convoy route would impossible, and instead shall limit 
myself the critical year 1942. was the summer this year that the 
weight German attack inflicted such heavy losses that one time 
appeared probable that the convoy route would cut. was this same 
year that Allied resources were beginning recover from their lowest point. 
this paper mainly concerned with our efforts provide air escort. 
Comparison between the relative parts played sea and air forces have 
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place this record, for while the surface escorts bore the fury the German 
attacks during the critical convoys 1942, the aircraft Coastal Command 
made long sorties through area which might well have been considered the 
undisputed domain the enemy. For the sake simplicity shall divide the 
subject under three headings: the allied re-occupation Spitsbergen, air 
reconnaissance the sea ice, and the summer convoys 1942. 


The allied re-occupation Spitsbergen 

The base from which enemy attack against the convoy route north 
Russia was launched was north Norway. Over the greater part the distance, 
route far from north Norway could taken with measure security 
which was increased the prevalent fog and poor visibility these northern 
regions. But one point the geographical barrier Spitsbergen forced the 
convoys approach within 350 miles North Cape. course north about 
Spitsbergen was impossible because the heavy polar ice, and there was 
alternative but route the convoys through the Bear Island Channel 
which the enemy could effectively concentrate attack. 

Spitsbergen accordingly occupied position the first importance. 
the island had been allowed fall under enemy control, would have been 
possible for the enemy establish air bases and the convoys would then have 
been faced with attack from both north and south. Furthermore, the distance 
from Iceland north Russia made imperative for the destroyer escorts 
fuelled route, operation which was hazardous the open waters 
the Arctic Ocean but could carried out comparative safety the 
sheltered fjords Spitsbergen provided they were under Allied control. 
There were other considerations. With the loss Norway the Allied meteoro- 
logical services lacked data from the far north, and the need for regular 
reports from arctic station such Spitsbergen was pressing. There was 
similar need for radio research station Spitsbergen, communications 
between this country and north Russia are subject interference, the nature 
which can studied satisfactorily only research stations are making 
regular observations high latitudes. 

Before the war the coal deposits Spitsbergen were worked mainly two 
places: the Norwegians Long Year City, and the Russians Barents- 
berg. These two mines continued operations until, June 1941, the German 
attack Russia made their position exposed that the Allies decided 
evacuate the miners and leave the island unoccupied. This was successfully 
carried out August and September; but few weeks later German patrols 
were landed Spitsbergen and soon became evident that the enemy had 
far-reaching designs the island. this time was impossible spare any 
large force occupy Spitsbergen, but the spring 1942 small Nor- 
wegian force was fitted out under the command Colonel Einar Sverdrup. 
was intended that they should occupy the most important points the 
Ice Fjord area, and particular the two mining settlements. small ice- 
breaker, the Isbjorn, and the sealer Selis were fitted out for this operation 
which was sail from Iceland early May. 

was known that German patrols had been active Spitsbergen the 
autumn 1941, but there was definite information the enemy position 
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there the early spring 1942. was therefore imperative that recon- 
naissance should flown over the island before the departure the Nor- 
wegian force. Never before had high latitude flying been attempted early 
the year even peace time, and now the outward and homeward track was 
open attack the many enemy aircraft operating from Trondhjem and 
Bardufoss. The distance involved from the nearest base the United King- 
dom was some 2700 miles, which was just about the extreme range the 
longest range aircraft available that time. 

However Headquarters Coastal Command decided make the attempt, 
and Catalina J/240, with Hawkins, captain, was detached 


C.Linne 


La nd 
Ct Sveagruva 


BELL SOUND 


Fig. Central Spitsbergen 


for the first sortie April 1942. Carrying 1800 gallons petrol, the 
Catalina took off from Sullom Voe just after first light. The first half the 
outward flight was uneventful, but about 72° icing fog was encountered 
and was only cleared with extreme difficulty height 8000 feet. From 
there the coast Spitsbergen the cloud cover was unbroken, but land was 
picked radar and just about Horn Sound break the clouds was 
found. The head wind had been steadily increasing force and the air- 
craft cut through the clouds exceeded 100 knots, throwing the heavy 
Catalina about like leaf. Below were the skeleton peaks Horn Sound, and 
jet black sea streaked with parallel lines dirty white—the bay ice driven 
seawards the fierceness the wind. the north conditions were more 
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friendly, the cloud cover rapidly thinned, and Ice Fjord lay basking brilliant 

sunshine. Barentsberg was deserted, and the town appeared dirty scar 
against the blue hillside with thin haze smoke showing that the coal mine 
was still burning result Allied demolitions the previous year. Long 
Year City the snow lay undisturbed, and the reconnaissance continued 
across the valleys central Spitsbergen evidence accumulated that there was 
large enemy force this part the island, although the possibility 
small German party could not excluded. 

later the aircraft set course for base. this time the early 
spring sun had set and Spitsbergen was left blaze scarlet, the valleys 
appearing deep purple against the golden glow the snow-covered moun- 
tains. Soon bad weather was met again, and this time efforts clear the 
cloud were unsuccessful. Meteorological handbooks state that low tem- 
peratures there little danger serious icing, but high latitudes this 
entirely untrue. this occasion such heavy icing was encountered 
temperatures between —40° and that took all Hawkins’ skill 
prevent disaster. Navigation was entirely dead reckoning, for the thick 
cloud prevented taking astronomical sights and serious magnetic disturbances 
made impossible establish wireless communications with base. Dawn 
broke seven hours later, bringing with the means keeping visual check 
the accumulation ice the leading edges and vague sense con- 
fidence. Just after ogoo hours land was sighted and proved Muckle 
Flugga, the northernmost point Shetland, only few miles from Sullom 
Voe, which was reached after flight over twenty-seven hours. 

Successful this first sortie had been, was necessary repeat the recon- 
naissance just before the departure the main Norwegian force early May. 
this time the significance the Arctic Seas was fully appreciated, and 
had been decided that reconnaissances the edge the sea ice between 
Iceland and north Russia should made frequent intervals. This pro- 
gramme regular high latitude flying demanded the highest technical skill, 
and Headquarters Coastal Command decided entrust the task one air 
crew, with Healy captain, flying specially equipped, very 
long-range Catalina 

The second sortie Spitsbergen was have been flown during the last 
week April, but bad weather caused delay and was not until May that 
the weather forecast gave any hope success. The Catalina left Sullom Voe 
just after first light, and flew into dense sea fog some miles north Shet- 
land which continued unbroken for the next 1200 miles. times visibility 
was low 100 yards, and was possible proceed only flying within 
few feet the sea that navigation dead reckoning could continued. 
tribute the efficiency the air crew that landfall was made Bear 
Island right track; but increasingly bad weather around the Spitsbergen 
coast made too dangerous attempt enter the small inlets Ice Fjord, 
which was necessary visit information any value was obtained. 

There was alternative but turn; and so, the hope finding better 
flying conditions, course was set for Iceland. Sixty miles west Ice Fjord the 
weather suddenly cleared. the aircraft came out thick cloud into 
vivid sunshine, remarkable view unfolded ahead. Mile after mile 
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unbroken polar ice lay smooth expanses, pressed here and there into great 
ridges. Course was altered south, and near 72° the ice edge was met and 
followed until Jan Mayen was sighted distance over Visibility 
was its maximum, and when still miles distant seemed that the 
wing-tips might any moment touch the glacier Beerenberg. Jan Mayen 
was entirely surrounded sea ice, tightly packed the west but beginning 
break the east. The shores themselves were mainly ice free and the 
use small craft would not have been difficult. The ice-covered mass 
Beerenberg dominated the scene, contrasting strangely with the southern part 
the island where the small rounded hillocks look like the mountains the 
moon. Two hours later the Catalina was again fog, creeping along the 
north Iceland coast until way was found into the precipitous Akureyri 
Fjord. Soon the aircraft was safely her moorings after flight nearly 
twenty-eight hours, and the crew comfortably ensconced the mess the 
Norwegian Air Force, received always with warm hospitality the Nor- 
wegians Commander Diesen’s squadron. 

was particularly unfortunate that this sortie had not succeeded, 
developments the war sea made necessary for the Norwegian Force 
under Colonel Sverdrup sail once for Spitsbergen. The only course was 
for the Norwegians proceed May and for the results any eventual 
sortie passed them wireless. fact the weather forecasts con- 
tinued unpromising until the evening May 11, when for the first time for 
over fortnight there appeared some chance reaching Spitsbergen 
air. 

Early the following morning the Catalina took off from Sullum Voe and, 
the only occasion when perfect weather attended the whole flight, reached 
Ice Fjord just after midnight. Barentsberg was still deserted, but the air- 
craft swung round the hillside into Advent Bay enemy landing ground was 
sighted the bay ice with H.E.111 warming her engines before take-off. 
The Catalina went straight the attack, and fired over 1500 rounds into 
the Heinkel which caught fire; then she turned her attention the Control 
Station the shore some half mile distant. Twelve hours later she was 
back Shetland, and Admiralty warning issued that the Germans were 
occupation central Spitsbergen. 

Because severe magnetic storm this signal was never picked the 
Norwegians. They therefore reached Ice Fjord late the evening May 
ignorant the presence the enemy. Ice conditions were bad and although 
the entrance the fjord was open the inner bays, including Green Harbour, 
were still covered unbroken ice. After patrol had reported that there was 
sign enemy activity either Barentsberg the old wireless station 
Cape Linne, the started icebreaking; but progress was slow, and 
after nearly twenty-four hours’ effort the two ships were still over mile from 
Barentsberg pier. Then, just before midnight, aircraft were heard and four 
four-engined F.W. 200 K’s sighted flying fast and very low down the 

The aircraft were coming straight out the low northern sun and con- 
ditions for attack were ideal. Oerlikon fire was opened, but the first 
and second runs the was damaged near misses and the third 
run received direct hit and sunk. Attack was concentrated the Selis 
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which was soon burning furiously, and then the survivors who were lying 
huddled behind the few hummocks they could find the otherwise feature- 
less bay ice. For over half hour the aircraft continued strafe with cannon 
and machine-gun fire, but their shooting proved gratifyingly inaccurate and 
over forty survivors from the two ships only two were hit. 


The loss life result the sinking the although lighter than 


might have been anticipated, was still heavy. Among those killed were the 
Commanding Officer, Colonel Einar Sverdrup, and Lieut.-Colonel 
Godfrey, one the British liaison officers. was Einar Sverdrup, dis- 
tinguished member family renowned Arctic history, who his 
immense energy and great vision succeeded building Norwegian 
industry Spitsbergen, and was too who took the lead convincing the 
Allied authorities the importance Spitsbergen the prosecution the 
war. seemed bitter turn fate that this man should lose his life the 
moment his return the country which had given much. Grievous 
too was the loss Daniel Godfrey, experienced Polar traveller well known 
this Society result his work Greenland and North-East Land. 

With the sinking both ships the situation was serious. Almost every- 
thing was lost—arms, food, clothing, and (most important all) wireless. 
But Barentsberg was near and was only few hours before house had been 
opened and great fires were burning. The wounded were soon installed the 
basement with their wounds dressed and adequate medical supplies salvaged 
from the Russian hospital. Pigs killed ten months before and found frozen 
snowdrift yielded excellent supply pork, while the attic 
nearby warehouse were found coffee and innumerable cases sticky Russian 
sweets. White camouflage clothing was provided old bed linen and tattered 
dentists’ coats, their stalwart wearers resembling disreputable Arab sheiks. 
Living deserted coal mine had two outstanding advantages: limitless 
supply fuel, and ideal air raid shelters from which the twice-daily attacks 
the Germans could observed with considerable satisfaction. 

Colonel Sverdrup’s death, Captain Ove Lund, took over com- 
mand the survivors. emergency headquarters was established 
disused drill-house some 1400 feet the mountain side, which was ideal if, 
seemed likely, the enemy decided follow their attack land 
airborne assault. Cape Heer, the eastern entrance Green Harbour, 
signal station was set and manned continuously Lieut.-Colonel What- 
man, M.B.E., and Lieut. Skribeland. This was point which was 
almost certain visited any Allied reconnaissance aircraft, and there 


could little doubt that the absence wireless signals from Spitsbergen 


would soon cause Coastal Command fly sortie. 

The month May was one brilliant weather, with day after day cloud- 
less sky and low temperatures causing exceedingly late break-up the sea 
ice. Although routine duties, including the care the wounded, fully occupied 
large number the survivors, Captain Lund was not content play 
passive role. His first action was fit out ski patrols scour the great quadri- 
lateral which forms the southern side Ice Fjord. should recalled that 
the Norwegians still had definite evidence German forces Spitsbergen, 
although the regular attacks German aircraft and the routes flown sug- 
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gested their presence. The most important objective was course Long 
Year City, and May Sgt. Knudsen, and Cpl. Ostbye, the 
two finest ski-runners the party, set off make reconnaissance. stronger 
patrol followed the next morning, both parties taking the same overland route 
Cape Laila and thence across the mountains and glaciers the Norden- 
range. Enemy aircraft were active, and although Knudsen and Ostbye 
escaped detection, the second party was chased J.U.88 which picked 
their ski tracks and followed them the wide and featureless Coles Valley. 
Wisely the patrol had been skiing single file with some yards between 
each man, and hearing the aircraft they separated, lying motionless the 
snow some few yards either side the main track. height under 
100 feet, the aircraft roared overhead, turning came the end the ski 
tracks and circling endeavour sight its quarry. Nerves held and not 
one man moved the aircraft continued circle. The lack movement 
combined with the glare from the snow surface won the day; the J.U.88 
finally disappeared over the mountains and the patrol continued its journey. 

Knudsen and Ostbye spent the night small hut near Advent Valley 
where they were joined the following morning the larger patrol. the 
whole party was preparing advance, the noise electric generator was 
suddenly heard. Knudsen went ahead, returning few minutes later with 
report that round the hillside only half mile distant was control station 
alongside German landing ground. well was the station camouflaged 
with snow that was scarcely recognizable from distance few hundred 
yards, and the whole position appeared strongly defended with machine- 
gun posts. Knudsen and Ostbye remained continue observations while the 
rest the patrol skied back Barentsberg report. was not long before 
the Germans caught sight the ski tracks the valley, and long chase 
started which the Norwegian Langlaufers played hide and seek with their 
German pursuers. Eventually they took refuge the coal mine, where their 
knowledge every twist and turn soon completely baffled the Germans, who 
abandoned the search and returned their landing ground. During the next 
ten days Knudsen and Ostbye continued their patrols around the valley, 
leaving numerous ski-tracks along the hillsides convey the impression 
more substantial Allied force. 

These reconnaissances were strange contrast the well-planned sledge 
journeys expeditions before the war. Sleeping-bags had course been lost 
when the two ships were destroyed, and the men depended for shelter upon 
any huts they could find their way. Rations were limited pork and 
sweets, and skis varied from the few pairs which had been salvaged the 
weirdest improvizations from old planks found Barentsberg. Notwith- 
standing, patrols succeeded covering distances and miles per day, 
and all the operations only one man was lost crevasse one the 
southern glaciers. 

Meanwhile the Admiralty and Headquarters Coastal Command were 
becoming increasingly apprehensive the absence wireless signals from 
Spitsbergen. was realized however that difficulty might have been experi- 
enced reaching the coast account ice, while establishing the wireless 
station would necessarily take some days. had accordingly been agreed 
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before the departure the Norwegian force that the event wireless 
silence action would taken for the first ten days. 

the afternoon May aircraft was heard the signal station 
Cape Heer. was unusual for German aircraft visit Spitsbergen that 
hour, their routine flights being timed for a.m. and p.m. with clockwork 
precision. the aircraft came into view she was too far away identify with 
certainty, and she proceeded straight her course the interior the fjord, 
returning Green Harbour about half hour later. she circled the 
entrance the bay however, the wing-tip floats and blisters removed all 
doubt: was Catalina Coastal Command. Within few minutes signal 
was being flashed home-made Aldis lamp, and moment two later 
came the responding flash. Before long the facts the situation had been 
conveyed the Catalina, after which she closed the signal station and three 
runs dropped welcome supplies food and arms. Then she left, and fourteen 
hours later was back Shetland with the Allied authorities fully informed 
the situation Spitsbergen. 

Reinforcement flights were flown P/210 during the next few days, the 
course which the wounded were evacuated and the garrison once again 
armed. was during this period that Healy accomplished his brilliant record 
four sorties, each over twenty-four hours’ continuous flying, period 
nine days—a total ninety-seven and half hours’ flying through area 
heavily patrolled enemy fighters, for which received immediate 
award the Distinguished Service Order. overstatement that his 
efforts alone the garrison Spitsbergen was once again placed offensive 
position. 

The evacuation the wounded was easy task, for the bay ice was only 
just beginning break and landing heavily laden flying-boat water 
half covered with ice floes demanded the utmost skill. The wounded had 
ferried out distances over mile unwieldy collapsible boats, while the 
air crew could not relax with the ever-present possibility enemy attack. 
German air activity around Spitsbergen had greatly increased and was only 
the prevalence cloud cover which enabled Healy avoid destruction 
number occasions. Once was chased for over two hours H.E.177, 
and several other occasions J.U.88s were unwelcome attendants the 
lightly armed Catalina. maintain communication alone would have been 
achievement, but Healy crowned his efforts audacious attack upon 
J.U.88, which had the satisfaction leaving with both engines belching 
fire. 

From this moment Allied control over Spitsbergen was assured. The patrols 
around the German landing ground Long Year City were intensified, and 
large-scale attack was planned. This proved unnecessary, for the bluff had 
worked, and the middle June the Germans evacuated their forces. Two 
weeks later British Naval Force, consisting H.M.S. Manchester and 
H.M.S. Sheffield with four destroyers, arrived Green Harbour and landed 
anti-aircraft guns and heavy supplies addition reinforcements for 
the garrison. some extraordinary fortune, the Germans ceased their 
reconnaissances during this time, only restarting them when the stores had 
been concealed and the guns were position. the Norwegians had the 
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Drift-ice off the west coast Spitsbergen, May 1942 


Barentsburg was deserted, thin haze smoke showing that the coal mine was still 


Bansé airfield, built the Germans one the firm river-terraces Advent 
Valley 


The Russian settlement Rogacheva Bay the west coast Novaya Zemblya 
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satisfaction seeing two German aircraft, following their usual leisurely 
route across Barentsberg, blown pieces Bofors and Oerlikon fire. 

was thus that the Norwegians held Spitsbergen from the spring 1942 
until the end the war, supplied the aircraft Coastal Command and the 
ships the Royal Navy. This small number men was commanded with 
great dash and enterprise, and the high standard set Einar Sverdrup was 
maintained throughout his successors. this two stories might told. 
The first comes from the Report Proceedings the Commanding Officer 
H.M.S. Cumberland, which mentions that three depth-charges were left 
with Capt. Ullring, R.N.N., the Norwegian Governor Spitsbergen, 
who, the words the report, “up this time had been carrying 
attacks U-boats from rowing boat armed with tin opener.” The 
second the German assault September 1943 when they despatched 
their whole battle fleet, including Scharnhorst, and Deutschland with 
seven fleet destroyers, against the Norwegian garrison one hundred men 
and three old coastal guns. Even this did not dislodge the Norwegians who, 
the face the heaviest attack the Germans could throw in, succeeded 
holding this vital base the Allied sea route north Russia. 


Reconnaissance the sea ice Coastal Command 


The critical part the route from Iceland north Russia was, have 
already said, the Bear Island Channel, where the land barrier Spitsbergen 
forced the convoys approach within 350 miles north Norway. Else- 
where the route there was land barrier, but another factor, less im- 
portant, restricted the amount sea room. This was the sea ice, the southern 
edge which was definite limit the distances the convoys could 
routed from the German bases north Norway. 

The sea ice forms among the island and off the coasts Siberia, and drifts 
across the Polar Ocean, steadily increasing thickness during its 

three years’ passage. This was the route taken Nansen when 
froze the Fram the ice and allowed her drift with the current and winds 
antil she emerged off north Spitsbergen three years later. Russian expedi- 
under Papanin followed similar plan 1937, when was landed 


ircraft the North Pole and spent the following ten months drifting 

floe until picked off the coast east Greenland. After crossing the 
Polar Ocean the ice has three great southern outlets: one into the Barents Sea 
through the channel between Franz Joseph Land and North-East Land, 
along the east Greenland coast into the North Atlantic, and third 
around north-west Greenland into the almost permanently frozen Beaufort 
Sea. 

the convoy route, the ice conditions the Barents and Greenland Seas 
were vital importance. The ice stream which comes south between Franz 
Joseph Land and North-East Land divides into two branches: one early 
spring forms the great icefields which stretch between Novaya Zemblya and 
Bear Island, the other drifts south-westwards around North-East Land and 
South Cape turns northwards form narrow stream the west coast 
Spitsbergen. These cold currents are not the only influence upon the 
distribution the sea ice: the warm North Atlantic drift also plays 
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important role. Its northward extension between Spitsbergen and Greenland 
tends cause deep bay ice-free sea all seasons the year. the old 
whaling days this was such marked feature that was shown charts 
“Spitsbergen Bay.” more recent times has benefited the coal-mining 
industry Spitsbergen making possible for the colliers trade into Ice 
Fjord through six months the year. second branch this Atlantic cur- 
rent flows round north Norway and continues east along the Murman coast, 
keeping Kola inlet open throughout the year. Farther east this warm current 


Warm currents 
Cold currents 


Fig. Warm and cold currents the Greenland and Barents Seas 


has little effect, for contrast the White Sea usually entirely icebound 
from January until May. 

Sea ice conditions tend their worst March, April, and early May. 
this season the ice occasionally visible from the coast Iceland, Jan 
Mayen and Bear Island are often surrounded, and the Barents Sea the ice 
limits have been known approach within miles the Murman coast. 
Conditions become more favourable towards the end May, and June and 
July marked improvement may take place, the ice limits the west moving 
perhaps 100 miles the north, and those the eastern Barents Sea perhaps 
twice that distance. The most dangerous period for the convoys therefore 
was the late spring and early summer, when the ice limits forced them within 
close range the German bases north Norway, and the brilliant weather 
and twenty-four hour day gave little respite from enemy attack. 
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The importance plotting the ice limits regular intervals, and par- 
ticularly prior the departure each convoy, was quickly appreciated. 
special department was established the Naval Meteorological Branch, under 
Commander Burgess, R.N., which coordinated the reports and issued 
routine forecasts the conditions which might expected. The one effective 
method collecting the necessary data was air, and Headquarters Coastal 
Command, detaching Fit.-Lieut. Healy P/210 for high latitude flights, 
intended that should mainly responsible also for the reconnaissances 
the sea ice. the fifteen sorties which were flown Spitsbergen, course was 
set that the ice limits were followed over the entire distance between Iceland 
and north Russia, while number special sorties were made with the object 
studying general conditions the Polar Ocean. 

the middle June one these special sorties was examine the ice 
conditions off the east Greenland coast extension the routine recon- 
naissances over the Denmark Straits British and Norwegian aircraft 
Iceland Command. Low rain clouds lay almost unbroken from Shetland 
Jan Mayen, giving little hope clearing the west. the edge the sea 
ice was crossed, there was the usual sudden fall few degrees air tem- 
perature and ice began rapidly build the fuselage. The pulsating 
edge de-icers were quite unable cope with the speed and weight this 
accretion, but fortunately the icing zone was narrow and, was frequently 
found, limited the immediate proximity the sea ice edge. Some miles 
off the Greenland coast there was sudden clearing, and the coastal moun- 
tains were revealed brilliant sunshine. the fog Healy had been flying 
only few feet above the sea ice, keeping careful Radar watch for any bergs 
which might lie ahead, but the clear air began climb until height 
10,000 feet the view must have exceeded 100 miles all directions. Broken 
ice lay along the coast, the floes jostling each other they drifted slowly 
southwards, with occasional icebergs made beautiful vivid blues and 
greens. South Scoresby Sound, mountain range succeeded range into the 
far distance, the summit Forel standing out among its lofty neighbours and 
the Mount Watkins towering above the golden rim the far ice-cap. 
This was the country which the expeditions Watkins and Lindsey did 
good work before the war, and was appropriate that Andrew Croft, who 
had sledged along the ice-cap edge nine years earlier, was this sortie 
special observer. 

more ambitious flight into the Polar Ocean had also been planned that 
conditions far north the Pole itself might studied. addition 
observations the sea ice, important navigational experiments and research 
certain other problems were have been carried out. was intended that 
this flight should made May when weather and sun conditions might 
expected their most favourable, but the disaster Spitsbergen 
resulted Healy being fully occupied supply sorties the island. Other 
operations made the attempt impossible until August, which was late the 
season that was virtual certainty that the weather would adverse. 
was decided nevertheless make the attempt. 

Continuous storms during the third week August caused further delay, 
and was not until the morning the 27th that start could made. 
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strong wind blowing straight down Akureyri Fjord caused difficult and very 
bumpy take-off for the heavy aircraft, but the weather improved over Jan 
Mayen, and the north Scoresby Sound visibility was its maximum. 
Far the east was low sea fog with thick clouds above, but the wind off the 
ice-cap appeared keeping well away from the coast. Good progress 
continued beyond Dove Bay, with petrol consumption lower than any 
previous sortie, that seemed that the Pole might reached successfully. 
the north the Iles France the ice-cap wind was losing its strength and 
the sea fog had begun creep towards the coast. The Catalina climbed 
steadily, but two hours later, height 12,000 feet, overhead clearing 
could seen. The air temperature was below —30° and heavy icing was 
experienced, causing difficulty with the air intakes although the pulsating 
edge de-icers succeeded keeping the leading edges relatively free. Sud- 
denly, just beyond 81° N., there was cough from the starboard engine, 
repeated few minutes later and then quickly developing into serious loss 
power. Healy throttled back, and increased power the port engine 
cently enable height maintained. 

continue farther one engine with such heavy icing and little apparent 
prospect any improvement the weather was out the question. The 
trouble appeared due water the carburettors, and there seemed 
reason why the port engine should not similarly affected any moment. 
Healy therefore set course for Scoresby Sound case emergency landing 
should needed, although land darkness ice-strewn fjord would 
have been court disaster. The coast seemed endless, with the sinister black 
mountain ridges towering above the deep blue snow slopes, but last Sabina 
Island was passed and the aptly named Cape Hold with Hope left astern. 
Course was now set direct for Akureyri and signal sent out reporting 
position, course, and speed case forced landing should still have 
made the ice open sea. But the port engine, running little over normal 
output, maintained height without apparent difficulty and four hours later 
the mountains north Iceland were sight. Norwegian Northrop was 
met, and escorted, the Catalina returned safely her temporary base 
Akureyri. 

Disappointing were the results this sortie, fortune was not blame. 
Examination showed that the cause the engine trouble was the scorching 
down the piston-heads through the engines being operated excessively 
lean mixtures order reduce consumption minimum. Both port and 
starboard engines were the same state, but the deep scorches the former 
had become packed with hard carbon. was this carbon which had kept the 
Catalina the air from north Greenland Iceland. 

The methods employed making these reconnaissances the sea ice 
deserve mention. was found that the ice edge, although would have 
appeared irregular and much indented ship, could usually plotted 
without much difficulty from height 2000 3000 feet. course parallel 
the ice edge was normally flown, with occasional diversions 100 
miles study conditions well inside the main ice stream. this way the 
type and density the ice could gauged and forecasts made the effects 
change wind direction. The movement the various ice streams 
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course dependent upon the dual influences wind and current, which 
times act concert, others contradiction. The Navigator was responsible 
for plotting the ice edge, while the Captain the aircraft noted the type and 
density the ice. For these simple code was used, the type ice being 
described according thickness and the size individual floe, the density 
numbers tenths sea covered much the same way cloud amount 
reported. first there was tendency over-estimate the amount ice, 
reports seven-tenths eight-tenths sea covered subsequently being 
compared with photographs which revealed the true density perhaps four- 
tenths five-tenths. This most often occurred when the ice was much 
broken and many small floes were lying close proximity, the open water 
between them appearing small but the aggregate being considerable. With 
increased experience such errors naturally disappeared, and after three four 
sorties reports were high standard accuracy. 

result the various high latitude sorties flown Coastal Command 
during 1942, the edge the sea ice between Iceland and north Russia was 
finally plotted detail month month from March until September. Besides 
the immediate operational value this information the convoys, was 
unique record the monthly changes the sea ice limits. These monthly 
plottings are shown Fig. will observed that ice conditions the 
spring 1942 were very unfavourable, particularly the Barents Sea. 
During March, April, and May the ice lay well the south Bear Island, 
while farther east drifted far down towards the Murman coast. The “Spits- 
bergen Bay” showed virtually development until the middle May, when 
the influence the warm Atlantic current began seen the break-up 
the ice along the west coast Spitsbergen. June there was improve- 
ment, but the ice the eastern Barents Sea still lay unusually far the south 
and was not until July that conditions had become anything like normal. 
the Greenland Sea the improvement was more rapid, and early July the 
waters west Spitsbergen were open least far 81° August and 
September conditions became favourable throughout the area, that ship 
would have had little difficulty reaching the north coast North-East 
Land the Franz Joseph Land group. 

Although exact evidence for previous years lacking, there reason 
believe that sea ice conditions the spring and early summer 1942, par- 
ticularly the Greenland and Barents Seas, were among the worst experi- 
enced during the last sixty seventy years. This enhances the value the 
detailed records, they offer comparative minimum which conditions 
other years can judged. These unfavourable sea ice conditions had serious 
operational consequences, and the heavy losses sustained the June convoy 
were part attributable the unavoidable proximity the route the 
enemy bases north Norway. 1943 and 1944 reconnaissances were again 
made but less detail, after 1942 the convoy route was never seriously 
threatened and distant routeing from the enemy bases north Norway was 
less importance. The results are nevertheless interest, and conditions 
April 1938, 1942, and 1944 and July 1938 and 1942 are shown Fig. 

peace time the length the individual sorties and the quality the 


scientific observations made these reconnaissances the sea ice would 
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have won praise. But was war time, and the reconnaissances were flown 
area which the enemy might have expected exercise absolute air 
control. That the lightly armed Catalinas should have carried out week after 
week routine flights twenty-four, thirty, and even one instance thirty- 
six hours’ duration must have appeared the enemy nothing less than 
impertinence. That scientific data such accuracy should have been brought 
back was great achievement. 


The summer convoys 1942 


the spring 1942 the enemy were fully prepared for their attempt 
cut the supply line north Russia. Overthree hundred J.U.88s and 
with supplies torpedoes and bombs, had been assembled Banak and 
Bardufoss. Blohm and Voss long-range flying-boats were keeping the convoy 
route under constant observation, packs U-boats were ready for operations 
the Arctic Seas, and the fjords north Norway heavy ships awaited their 
opportunity. 

Allied convoy was due sail from Iceland north Russia July. 
There was escort carrier available, the employment land-based aircraft 
was impracticable, and the only air cover was provided four five 
Catalinas long-range anti-submarine patrols. Naval forces were heavily 
committed elsewhere and the escort had limited two light cruisers and 
number destroyers. Furthermore, has already been described, sea ice 
conditions were unfavourable and the convoy route lay dangerously close 
the enemy’s bases north Norway. such circumstances the result was 
perhaps inevitable. the thirty-five ships which left Iceland, five suc- 
ceeded reaching north Russia and few others found refuge the bays and 
inlets Novaya Zemblya, but the great majority were lost either heavy and 
persistent air attack being picked off U-boats. This disaster was one 
the heaviest that befell the Allies sea, and cannot denied that 
the midsummer 1942 the enemy almost succeeded cutting our supply 
line. 

The armies the Soviet Union were desperate need supplies every 
kind. Accordingly was decided that another attempt must made late 
September. then route much farther the north could followed and 
there were some hours darkness each night bring respite from enemy 
attack. then too escort carrier with Sea Hurricane fighters was available 
accompany the convoy. The destroyer escort was greatly strengthened, 
and with Spitsbergen under Allied control arrangements could made for 
refuelling the shelter Bell Sound. cruiser squadron provided heavy 
escort, while the Home Fleet carried out sweep the south within range 
offensive action the Tirpitz attempted slip out and assault the convoy. 
addition the Soviet Government had agreed provide base facilities 
Murmansk and Archangel for Royal Air Force wing. With this force were 
three Spitfires which carried out daily photographic reconnaissance over the 
fjords north Norway, keeping careful watch the German naval units. 
Twelve Catalinas 210 Squadron maintained cross-over patrols some 100 
miles north North Cape, forming second line observation the 
Tirpitz, Scharnhorst, Deutschland eluded the Spitfire reconnaissances. 
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final threat the heavy ships was Hampden Wing torpedo bombers 
which flew non-stop from the east Scotland north Russia. 

Day after day the Spitfires and Catalinas kept their watch and move 
was reported from the powerfully defended fjords which the heavy 
German ships were lying. least three Catalinas were patrol for the 
entire ten days during which the convoy was passing. Others patrolled the 
convoy route, searching for any trace U-boats and attacking whenever 
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Tracks flown Catalina aircraft during 1942 
Heavy lines represent routine sorties flown several times 
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possible. The Hampdens were constant readiness, and one occasion 
carried out sortie over 500 miles report, subsequently proved 
groundless, that the Tirpitz was out. 

Meanwhile the great convoy thirty-five ships with its powerful escort 
was steadily advancing from Iceland towards South Cape. Occasionally 
reconnaissance aircraft were seen, and intervals destroyers wheeled out 
attack U-boats; but for the first part the route large-scale action de- 
veloped and the destroyer escort was able refuel Spitsbergen without 
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interference. Then, the convoy was approaching Bear Island Channel, the 
enemy loosed their attack. Forty-eight torpedo bombers were suddenly 
sighted, flying line very fast only few feet above the sea. tremendous 
barrage was opened, but they came until one moment there must have 
been over forty torpedoes the sea. Avenger had flown off her Fleet Air Arm 
Hurricanes which were making repeated attacks upon the enemy, and the air 
was thick with the smoke bursting shells. 

this first attack nine ships were sunk, but the enemy too had losses, and 
although first claims were modest, fact more than half the German aircraft 
never returned their bases. From then onwards desperate running fight 
developed with scarcely hour free from air U-boat attack. The enemy 
concentrated bombing, sometimes the aid instruments through thick 
cloud. The heavy barrage set the cruisers and destroyers broke the 
formations, inflicting further casualties them. U-boats too were active, but 
their efforts were foiled the escort which steadily increased its toll 
casualties. Three more the convoy were lost before the White Sea was 
reached, but twenty-three ships came through and adequate supplies were 
brought north Russia. 

The enemy’s loss least sixty-six aircraft and seven U-boats was heavy, 
and later events were prove that this was fact the decisive action the 
campaign the Arctic Seas. Success failure had hung the balance 
during the summer 1942, but this September convoy finally tilted the 
scales. Never again was the enemy able make such large-scale effort 
cut our supply line, and from then onwards the convoy route north Russia 
was secure. 

The bases for the cross-over patrols off the north Norway coast were 
Sullum Voe and Kola Inlet. The outward and inward tracks were open 
enemy action, and the patrols themselves were less than 100 miles from the 
main German bases Banak and Bardufoss. Constant interception might 
have been expected, but fact attacks were either not seriously pressed home 
could eluded taking refuge cloud. was the monotony which 
told the air crews: the monotony hour after hour flight over unbroken 
sea during sorties which usually lasted between eighteen and twenty-four 
hours. Eyes became strained with the effort being constantly alert for 
the faint swirl which might U-boat periscope, the tiny smudge 
the grey horizon which could Tirpitz racing towards the convoy, the 
black spot the perspex which might suddenly take the shape enemy 
aircraft diving attack. The flights followed well-regulated pattern. Every 
fifteen minutes the Navigator would take the observations for drift, and 
having assessed his true ground speed and course, would plot the latest 
position the track chart. Operating these conditions with permanently 
bad weather, wireless silence, and continually out sight land demanded 
the highest skill and meticulous attention detail. The accuracy with which 
the Catalina cross-over patrols operated was the finest testimony the 
quality navigation. 

With the successful arrival the September convoy north Russia, the 
programme high latitude flights Coastal Command was virtually com- 
pleted. One last sortie Spitsbergen remained made P/210, combined 
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Sea ice blown seawards parallel lanes high wind: outside Horn Sound, 
April 1942 


Loose ice along the sea ice edge near Mayen, May 1942 
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Cape Brewster and the entrance Scoresby Sound 


The sculptured cliffs Ella Island off south-east Greenland 
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with final plotting the edge the sea ice. Healy left Kola Inlet the late 
afternoon perfect weather, but towards Bear Island the head wind steadily 
increased strength until exceeded knots. wireless reports from the 
Norwegians Barentsberg indicated that landing conditions there were 
impossible, there was alternative but return north Russia. 

Kildin Island came into sight, the sky was cloudless, Suddenly small 
speck was seen far the west. increased rapidly size, finally appearing 
J.U.88 approaching very fast. she came the starboard beam, the 
Catalina opened fire with her Colts and hits were recorded. The J.U.88 
pulled ahead and then, she swerved in, the Catalina’s front gun jammed. 
long burst from the enemy’s rear guns followed, hitting Healy and severely 
damaging the nose the flying-boat. The second pilot and Wing Com- 
mander Johnson, who was flying passenger, succeeded landing 
the Catalina just off the shore Kildin Island. The only casualty was Healy 
who died almost immediately, killed this his final sortie after over five 
hundred hours’ operational flying over the Arctic Seas. 


the supply line north Russia was held open. Many share the honour 
for this: the surface escorts, particularly the destroyer flotillas, who bore the 
brunt the enemy’s attack the merchant seamen who, undeterred heavy 
losses, continued ply that terrible route until vast quantities Allied 
supplies were pouring into north Russia; the small ships, the corvettes and 
minesweepers the Murmansk escort; the Fleet Air Arm pilots, whose reck- 
less courage will never forgotten those who witnessed the first 
German torpedo attack the September convoy; and the Norwegians 
Spitsbergen who made for small numbers their audacity and skill 
arctic warfare. With these were the aircrews Coastal Command. Theirs 
was the unspectacular task flying long lone sorties and maintaining un- 
broken vigil over this great arctic sea, aircraft ill equipped for offensive 
action but always turning chance encounter good account. They have left 
behind them epic skill and daring which should not lightly forgotten. 


DISCUSSION 


Before the paper the (The Rt. Hon. Lord RENNELL Ropp) 
Air Chief Marshal Sir Philip Joubert was, you know, head Coastal Com- 
mand the early part the war, and afterwards went South East Asia 
Command. and Glen are going tell about 
flying high latitudes during the war, particularly connection with Russian 
convoys. There are other officers the Royal Air Force present who will, 
hope, add their comments the paper. This one series papers dealing 
with the scientific work the three armed Services, series which hope 
continue the rest this session and the next. 


Air Chief Marshal Sir Philip and Lieut.-Commander Glen then 
the papers printed above, and discussion followed. 


The (Mr. Leonard Brooks): The President has asked 
express his regret that was unable remain until the end the meeting. 
have listencd magnificent story told with characteristic modesty. 
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HIGH LATITUDE FLYING COASTAL COMMAND 


have some most distinguished guests with this evening and feel sure you 
would like hear what they have say. 

Air Chief Marshal Sir JoHN From military and strategic point 
view, sure that should not for high latitude flying can 
possibly avoid it, because such exceedingly and uncertain 
business, even with the best will and the greatest efficiency organization. Even 
when eventually closed the North Atlantic gap using V.L.R. aircraft 
based Newfoundland and Iceland, were constantly handicapped bad 
weather. That why say that should not use the North Atlantic. You may 
reply that that all very well, but what else can do? The answer that 
ever have war again “‘our ancient must our ally practice, 
and must use the southern route with base the Azores. This isn’t only 
from the air point view. think right saying that one month 
1943 there were 1,000,000 tons shipping laid various ports under 
repair entirely owing the appalling weather conditions the northern route. 
Therefore, while must necessarily round North Cape ever have 
run convoys into Murmansk again, must have alternative these 
northern for our trans-Atlantic traffic. Any one who has flown, 
have, over Greenland and Iceland, knows what great show fellows like Healy, 
Hawkins, Schofield, and that practical adventurer, Glen, put up. But from the 
practical point view, should always try war time use the central and 
southern latitudes and not have rely bases Iceland and Greenland again. 
Those who were Coastal Command 1943 will remember what happened 
the unfortunate flight Hudsons sent Greenland February March 
that year. They carried out one sortie the day after they arrived; they then 
were fog-bound for three weeks; the end that time cleared and they did 
another sortie; and finally had close down because lost two out 
three machines. Greenland air base for all practical purposes poor 
proposition. 

Air Marshal Sir was glad hear Air Chief Marshal 
Slessor refer Greenland, for looking the chart one might wonder why 
Greenland was not used. was course used for short time, but was 
difficult country for aerodromes and never found really satisfactory one. 
was big undertaking put unit Greenland, but and the 
squadron had very bad time. The aerodrome Bluie West was 
some miles long, and once you were you had the end, know- 
was sheer gamble with the weather you made not. 

the V.L.R. aircraft which played such vital part the later stages 
the Battle the North Atlantic, there was one occasion June 1943 when one 
these aircraft operating from the Newfoundland coast was diverted from 
patrol land northern Ireland because bad weather its home base. 
That aircraft normally operating from Newfoundland could diverted 
the other side the Atlantic the end its patrol does indeed make air 
history. 

The All that remains for thank Sir Philip Joubert and 
Glen very much indeed for the story they have given us. 
certain all look forward reading their accounts more detail the 

Mr. GRIERSON sends written contribution the one 
who was privileged attend the excellent joint lecture Air Chief Marshal 
Sir Philip Joubert and Lieut.-Commander Glen, was glad hear first-hand 
details the important war-time role the Arctic. The lecturers showed 
clearly the importance the defence our trade routes bases Iceland and 
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Greenland. The Arctic, banished from official consciousness since Gino 
Watkins’ British Arctic Air Route Expedition 1930, had been securely re- 
established the Air Ministry map. Moreover the polar flights the Aries 
seem show that interest the far north has not ceased with the end hos- 
tilities, and are promised more exploratory flights this nature the R.A.F. 

Air Chief Marshal Slessor’s remarks came shower cold water those 
who, like myself, wish see the fullest possible development the Arctic. 
Much his criticism was based the very adverse weather conditions per- 
taining particular landing ground the extreme south Greenland. This 
landing ground was probably without equal its unsuitability for air opera- 
tions. Cape Farewell known one the stormiest areas the world, and 
was the unanimous opinion everyone met who had studied the question 
before the war, that any air route must run and have its bases north Cape 
Farewell and that, owing the very local nature arctic weather, alternative 
bases must provided. 

The air approach Bluie West was described being fjord miles 
long, with mountains three sides that the pilot incoming plane could 
not change his mind once had entered the fjord. This emphasizes the need 
for alternative base the west coast. For military necessity Bluie West 
was operated single base without alternative. But this contingency war 
should not used general argument against the practicability flying 
the Arctic. The weather certainly bad, but already know few tricks for 
beating it, and with more knowledge and more practical experience shall 
far better the future. 


PLANT DISTRIBUTION THE NORTHERN 
HEMISPHERE 


STERN 
Evening Meeting the Society, April 1946 


GEOGRAPHY the study the existing distribution floras and 
plant communities, and the underlying causes this distribution and its 
bearing the evolution plants. The plant geographer particularly 
interested how particular plant particular plant community reached 
certain area and how the present distributions floras have come about. 
Plant geography very complex subject, because many different factors 
are responsible for the distribution plants. The subject large that 
confining remarks giving very shortly some the main factors that 
affect the distribution plants the northern hemisphere, and illustrating 
showing how these factors apply one genus, Paeonia, which confined 
the northern hemisphere. 

During the ages the geography the world has continually changed, some- 
times quickly but more often slowly, hardly perceptibly. Meanwhile climate 
has also changed. Climate one the main factors determining the distribu- 
tion plants. complex factor, introducing not only heat and cold, but 
also humidity and the amount sunshine. All species plants have certain 
“tolerance” climate; for instance, certain plants such Dryas octopetala, 
the dwarf birch, and Rubus arcticus will grow Greenland, while other 
plants, like the olive, require Mediterranean climate. The climate the 
Mediterranean area very different from that central Europe. The hot dry 
summers and main rainfall mild winter encourage the growth ever- 
green trees, like the olive, the evergreen oaks, and the myrtles, and also plants, 
such most species cyclamen and colchicum, which are dormant during 
the hot summers and flower with the autumn rains, that they grow and ripen 
their seed during the mild winters. central Europe the other hand the 
trees are largely deciduous, like the apple, flowering late spring and fruiting 
the autumn. Other types plants growing high mountains, such the 
lovely little Eritrichium nanum and the species Soldanella, require long rest- 
ing period under the snow, where they lie protected all the winter until, with 
the hot sun and damp ground conditions summer, growth begins again. 
These are just few examples plant behaviour under different sorts 
climate. 

Historical causes, such past configuration land areas great changes 
climate, are another main factor governing the distribution plants. The 
most important historical cause the northern hemisphere the Glacial Age, 
which transformed the British Isles and great part northern and central 
Europe and huge area North America from temperate environment 
more less arctic environment. Then, after many thousands years dur- 
ing which the climate varied somewhat severity, there came the dawn the 
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modern climate the present age, which allowed temperate plants immi- 
grate once more into these lands. Such arctic conditions naturally changed 
the climate far south the actual ice. There diversity opinion 
whether not any plants survived the arctic climate the Glacial Age. Some 
plants may have survived some favoured corners, but the vast majority 
plants that were not exterminated were driven down more congenial 
climates, such the islands the Mediterranean. That how think the 
paeony species which are only found these islands arrived there. These 
paeony species illustrate how relicts the pre-Glacial period have remained; 
will try and show later how they have distributed themselves from these 
relict centres. 

The Glacial Age had different results the flora Europe and America. 

Europe the mountains central Europe, which extend roughly east and 
west, created geographical barrier which prevented much migration from the 
north warmer climates. the climate became colder, the plants south 
the Alps migrated warmer places whenever they could. They had another 
barrier the Mediterranean, withaland bridgeat Gibraltarand possibly one 
Malta. America the geographical conditions are different. The mountains 
run north and south, that the plants moved south with few barriers stop 
them, and could, when the climate became temperate, return north again. 
Asia they had only narrow passage the far east between the mountains and 
the coast from Siberia into China and Japan. That very likely why many 
the plants, such the magnolias and other plants which the geologists tell 
existed England the pre-Glacial period, still exist North America and 
China, but have been exterminated Europe. 
When the arctic climate was retreating, the geologists say that the country 
became like the present tundras and steppes Greenland Siberia, and 
arctic plants, such Dryas octopetala, grew the low, cold ground. the 
climate improved, those plants whose “tolerance” required cold conditions 
had higher ground die out. Perhaps that why to-day Dryas 
found not only Greenland and northern Scandinavia but also the Alps 
and other high ground. There are many other historical causes. One these 
the formation the Aegean Sea, which said have occurred com- 
paratively recent times and which can explain the very close floristic connec- 
tion between the Balkan Peninsula and Asia Minor. Another, from more 
ancient times, the uplifting the Alps and the Himalayas, which changed 
the climate north these ranges. 

have just mentioned that plants migrate and move from one area 
another. course, plants have independent movement, but, Professor 
Seward says, they may said Their seed distributed 
external agents, such wind, sea currents, birds, and animals, including man. 
Information the rates migration small, but there seems doubt 
that slow. The farthest that seed the Scotch pine taken wind 
about 800 yards; the tree has then grow and produce seed before the 
process can repeated. Brigadier Bagnold, his book tells how 
heard mysterious movement approaching night the desert and found 


Ralph Bagnold, ‘Libyan sands: travel dead world,’ pp. 117-8. London, 
1935. 
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that was dry desert bush being blown along, distributing seed went; 
there were plants for many miles around, must have travelled long 
way. Seed distributed that rolling bush could not germinate the dry 
desert, but only chance fell oasis. 

That story brings another main factor distribution: that is, ecology, 
the study the relationship and adaptability plants conditions 
specific habitat. These conditions include climate, soil, humidity, light, 
special insect pollinators, and—a newer discovery—the close connection 
plants with fungoid growths the soil. Unless the seed falls ground 
ecologically its liking, will die out. Yet another factor man. diffi- 
cult generalize the responsibility man for the dispersal plants, 
There doubt that man with his domestic animals and his machines has 
many cases caused immense destruction plant life and, through cultiva- 
tion, has introduced alien weeds into many parts the world. But those are, 
think, phenomena this modern age, which men and animals can move 
easily and the petrol engine can swiftly break the countryside. Taking the 
long view—and Nature takes very long view—changes flora caused 
man have not been great. Alien plants introduced man are the majority 
cases destroyed the native flora, the climate, other ecological 
conditions their new home. New Zealand, very few the six hundred 
aliens introduced are regarded serious competitors the indigenous flora, 
and those only locally. There are however several cases curious distribu- 
tion and the appearance new plants which may put down the activities 
and habits man. instance plant being distributed man and be- 
coming wild the distribution albicans, the white iris the Yemen. 
the Yemen there are two colour-forms this iris, one white and one blue. 
The white form also found Spain, the Canary Islands, southern France, 
Crete, Cyprus, and Asia Minor. The Mohammedans use this white flower 
decoration for their graveyards and has been widely distributed wherever 
they went: this probably the explanation its curious distribution. 

Ecology also includes competition, which all-important factor the 
distribution plants. All flowering plants which seed, and not propagate 
themselves vegetatively, distribute their seed each year and each plant pro- 
duces hundreds even thousands seeds. These seeds slowly extend the 
range the plant until some barrier stops them. Perhaps the barrier geo- 
graphical one, such desert mountain range, plant barrier such 
forest, soil barrier such peat bed, may that the barrier 
competition with other plants. Competition may result the invading flora 
conquering the other flora. The existence many isolated plant colonies can 
explained this way. Perhaps the reason for the new flora gaining ground 
over the old flora that some change climate other change has taken 
place that area. classic instance new plant arising and conquering the 
old flora the short time hundred years occurred around Southampton 
and Poole Harbour. Early last century native grass, Spartina stricta, was 
common the maritime mud the Hampshire coast. 1829 American 
grass, Spartina alternifolia, was reported growing small area the same 
coast; thought that was brought over attached ship. 1883 the 
native plant was common and the American comparatively rare, but new 
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species, Spartina had appeared one locality. 1930 the new 
species had spread all along the coast and across the Channel, practically 
eliminating the native species and the American species, which are now only 
found small areas. The new species has arisen from the hybridization the 
native English species and the American species. 1925 this wonderful 
grass was planted the Scheldt estuary Holland, where reclaimed the land 
with great success. 

There are several instances isolated relict plants still remaining from 
ancient floras. The family Gesneriaceae usually found the present day 
China and tropical subtropical climates, like the Streptocarpus South 
Africa. But Europe there are three four relict areas this family, includ- 
ing the species Ramondia the Pyrennees and western and central Balkan 
mountains, and one genus, which found the Thessalian Mount 
Olympus and nowhere else; the last named just survives very inhospitable 
and rocky surroundings where can hold its own with the invading flora. 
Another well-known instance relict floras are the giant redwoods 
California, the genus the present day there are only two species still 
existing, gigantea, sometimes known Wellingtonias, and sempervirens, 
both growing restricted areas California (Fig. 2). Yet fossils this genus 
have been found throughout North America, and also Europe, Spitsbergen, 
and Asia. 

Competition may responsible for certain plants being found mainly 
lime and chalk soils. Some authorities consider that relict species and species 
becoming extinct prefer these soils because competition them not great 
richer soils. The beech tree, although will grow other soils, 
seems prefer lime soils the northern parts its range and has become 
the dominant tree chalk areas. Nearly all the lilies that grow Europe are 
usually found lime soils, where the good drainage suits them and where 
doubt the competition not great. Another factor that floras have con- 
tend with the activities man and animals and especially domestic animals. 
Sheep have kept the South Downs clear scrub. said that goats have 
changed the native flora St. Helena. the peninsula Mount Athos, where 
there are few grazing animals and few goats, owing the laws the monastic 
republic which allow female animals, the wild flora has flourished. These are 
some the main factors which control the distribution different floras. 

One the most difficult problems plant geography what called 
continuous Why that the same genus plants found 
areas far separated from each other? North America there are many flower- 
ing plants whose nearest allied species genera are found Japan and China. 
Rhododendron ponticum, the common rhododendron, found the south- 
eastern shores the Black Sea and then only far away the west the moun- 
tains the south-west corner Spain and Portugal. Certain plants from 
Spain, the Pyrennees, and western France are found south-west Ireland 
and nowhere else the British Isles. And again, Eriocaulon septangulare, 
marsh plant, found only the coast eastern North America and the 
west coast Ireland and the Hebrides. 

According Professor Seward, the Glacial Age was responsible for the 
distribution much the present-day flora the northern hemisphere. 
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Darwin advanced this theory and all modern research helps confirm it, 
Fossils and pollen-grains found the peat deposits have proved that before 
the Glacial Age cool temperate forest region once flourished within the 
Arctic Circle, which temperate forest trees and other temperate plants are 
known have grown. This temperate forest stretched from the island 
Mull the south high arctic latitudes the far north. those areas that 
have been explored for fossils and pollen grains (many the pollen grains 
the peat belonging plants which grew many thousands years ago can 
identified modern research) there have been found species magnolia, 
planes, redwood, dogwood, vines, and many other species with the closest 
resemblance plants the same genera now growing China and Japan and 
North America. One the most interesting fossil plants, found among other 
places Mull, Ginkgo biloba, the maidenhair tree. This ‘tree has been 
traced back millions years period when was member large 
family. Now the sole representative this family, and has been kept 
alive the Chinese planting their temple grounds throughout the ages, 
There are rumours that has been found wild the mountains western 
China, but undoubtedly China its last refuge. Darwin called living 
fossil.” The explanation the discontinuous distributions may that when 
the cold the Glacial period slowly set in, the temperate flora this arctic 
area began migrate warmer climates farther south. Asia the mountains 
and deserts were barriers except the narrow east coast route. have 
seen, there were few mountain ranges other geographical barriers North 
America stop the migration. The flora also migrated into Europe, but here 
the mountain barriers interfered and many species were exterminated, 
although some appear have got through perhaps were there before, like 
the oriental plane trees Greece and Asia Minor. The present distribution 
Rhododendron ponticum, already referred to, illustrates what has happened 
Europe. Fossils this plant have been found central Europe, but now 
only found south-east the Black Sea and the south-west corner 
Spain and Portugal, where the cold did not reach it. This theory can only 
proved further information obtained from fossils and more exploration 
the present plant distribution. 

The problem the Spanish flora south-west Ireland difficult solve. 
known that prehistoric times, about 2500 B.c., there were invasions 
the British Isles from the Spanish and Portuguese coast peoples who came 
the Atlantic route southern Ireland and the Irish sea, the Channel 
route was then narrower and more dangerous than to-day. possible 
that these prehistoric peoples introduced the Spanish and Pyrennean plants 
and that these persisted and flourished the wet, warm climate south-west 
Ireland? 

question arises over how the flora which was not exterminated the ice 
redistributed itself and migrated northwards again the climate became 
warmer. Scandinavian scholars, who have done much work this post- 
glacial change flora, have told the story. They have shown how the 
plants return were the alpine and high northern species like Dryas, the 
dwarf willow and dwarf birch; close behind them came the larger birc 
(Betula odorata), which formed the earliest woods; then came the pines 
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Phot. Oliver 
Holn Bay, Poole Harbour, 1911 with Spartina Townsendii early stages 
colonization 


Phot. Oliver 
Holn Bay, Poole Harbour, 1924 with Spartina Townsendii growing thickly 
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During the fir period, other trees, such the mountain ash and bird cherries, 
began arrive, later followed the elm, alder, lime, hawthorn, and other 
plants. None these could compete with the pines, until the oak arrived 
the low-lying fertile coastal districts and occupied the best ground the 
exclusion the pines, which only then occupied the higher and less fertile 
regions. During this period the Norway maple, the ash, and the mistletoe 
arrived; and last came the beech. 

easy understand how devastated area has been repopulated plant 
life, but not easy discover why some relict plants have remained 
unaltered while others emigrated and competed with other flora. For instance, 
the Jankaea appears have remained unaltered, just holding its own near the 
top Mount Olympus, but the relict paeony species the islands the 
Mediterranean seem have spread farther afield. 

have made study the genus Paeonia, and many the problems 
plant distribution can illustrated the map showing the distribution 
the different paeony species and how think those species have reached their 
present positions. First necessary say word about cytology, science 
which has opened new field the study plant distribution. During the 
last half-century great advances have been made cytology, which deals 
with the microscopic structure living cells. the nucleus the cell there 
are minute structures about 1/1000 inch length, called chromosomes. 
Their importance lies the fact that they have proved the carriers the 
hereditary characters which are transmitted from the parents the next 
generation. The study these chromosomes great interest the plant 
breeder, and has been found lately that likely value helping 
explain the geographical distribution plants. brings new kind 
evidence bear, which not only may indicate difference between species 
but also may demonstrate how these differences came about. Every cell 
given plant possesses the same number chromosomes, except those cells 
which are concerned with sexual reproduction: that is, the pollen grains and 
ovules, whose essential cells contain half the number chromosomes the 
normal cell. Therefore every normal cell sexually-producing plant has 
number chromosomes divisible two. Most species have the same number 
chromosomes and often all closely related species have the same number 
multiples that number. The basic number varies different genera and 
also among distantly related species genus. When the cell contains double 
the basic number the species called “diploid” species, and when has four 
times the number called “tetraploid” species. Still greater multiplica- 
tions are known, such hexaploid, octoploid, etc., but they not concern 
usnow. Those plants with greater number chromosomes than double the 
basic number are known The polyploids are most cases 
more vigorous than the diploids and sometimes larger all their parts. has 
been found that diploids give rise vigorous tetraploids, but tetraploids 
seldom give rise diploids, and they do, they are usually weak. What 
causes polyploids arise Nature not known, but they can created 
the laboratory chemical means. Therefore new plants arise the doubling 
the chromosomes induced some internal external factor, the 
case the grass Spartina Townsendii. The new form may more vigorous 
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than its ancestor and may able expand its territory, but only able 
surmount the ecological conditions, climate, soil, competition, etc. 
doubt many new forms arise nature, but only the fittest survive, or, 
Professor Huxley says, “the survival those best fitted cope with their 
circumstances.” 

The genus Paeonia only found the northern hemisphere. Some species 
are distributed through southern Europe, from the south Spain and 
Portugal the Caucasus and the Volga the north-east and the edge 
the Elburz Mountains Persia the south-east, and also throughout the 
islands the Mediterranean and across the land bridge Gibraltar the 
hills Morocco and Algiers. Other species are found western Asia extend- 
ing west from Lake Baikal, north-west the edge Lapland, and south-west 
Turkistan. Still other species are found eastern Asia, Manchuria, and 
the mountains China and Japan. the North American continent 
there are two which are confined the west coast California and 
Oregon. 

When specimens all these species were examined, was found that 
number them separated themselves naturally their morphological 
characters into allied groups. The species grouped together this way were 
found located the same geographical area. Further, when the species 
were cytologically examined was found that every group where there 
were diploids and tetraploids, one species was diploid and the remainder 
tetraploids, and that the diploid species each case had more restricted 
range than the tetraploid species. Thus, the western Mediterranean there 
one diploid species, confined the Balearic Islands, 
while the allied tetraploid species, Russi and its varieties, extend over 
Corsica, Sardinia, and Sicily. the central Mediterranean one diploid, 
Clusti, appears Crete and the neighbouring island Karpathos, while 
the allied tetraploids, officinalis and its allied species, extend the 
Dalmatian coast from Albania into northern Italy and Switzerland, along the 
south France and into central Spain. the eastern Mediterranean, the 
island Rhodes, there one diploid species, rhodia, and the allied tetra- 
ploid species, arietina and its varieties, are widely distributed from 
Armenia westward across Asia Minor Bosnia, and also Syria and the 
islands Cyprus and Crete. the same the Caucasus: the diploid, 
Mlokosewitschi, confined one very small area, while the tetraploids, 
Wittmanniana and its varieties, stretch all through the Caucasus mountains 
and even reach the Elburz mountains Persia. curious fact that these 
paeonies, which are the only yellow-flowered herbaceous paeonies, are con- 
fined the Caucasus district. 

Across central Europe there one diploid species, daurica, which only 
grows the Crimea and surrounding neighbourhood, while the allied tetra- 
ploid species, mascula and banatica, stretch westward across Europe 
through Hungary and Germany the centre France. One allied tetraploid 
species this group, mascula (syn. corallina), found mainly the 
centre France, the department Loir Cher, and around Reichenhall 
Germany. however also found several outposts which seem have 
connection with its normal home: Steep Holme Island the Bristol 
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Channel, the islands Cyprus and Sicily, and Armenia and Syria. This 
curious distribution may put down the habits man. seems that this 
plant was considered medicinal value olden times and was planted the 
monks their gardens. the island Steep Holme the paeony found 
growing the cliffs just below where monastery stood the twelfth cen- 
tury. also found Vastan, near Van Armenia, which was unaccount- 
able until was discovered that monastery had one time been established 
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Fig. Distribution paeony species North America 


there. Again, old records report that this paeony used found the 
woods near Winchcombe Gloucestershire. Winchcombe the old capital 
Mercia and monastery was founded there the eighth century monks 
from Tours, which the department Loir Cher where this paeony 
grows wild. These facts appear good evidence plant distributed 
man becoming wild but gradually disappearing exterminated the 
natural flora. 

Europe there are four other species which not appear any 
way related each other: two diploids, tenuifolia stretching from Tran- 
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the Volga area, and Broteri Portugal; and two tetraploids, 
peregrina, indigenous the Balkans, and coriacea, found only 
suthern Spain, Morocco, and Algiers. Both these tetraploids are solitary 
with allied diploid species existence; doubt the diploid 
from which they were derived has died out. 

Asia all the species are diploids, except one group Japan and the 
opposite mainland China, where the same phenomenon occurs 
Europe: one diploid species, japonica the islands Japan with closely 
tetraploid species, obovata and its variety, the Chinese main- 
All the other species eastern Asia are diploids with rather peculiar 
characters uncommon the genus; the herbaceous species, lactiflora, 
and emodi, all have more than one flower stem, and the only 
shrubby species tree paeonies the genus are found this area. Some 
botanists say that the botanical characters these species—shrubbiness and 
flowers stem—suggest primitiveness and great age. This may 
but the only evidence support this that the flora western China 
not have changed since the earliest times. These plants occur 
the edge area which Kingdon Ward his recent has described 
the richest botanical region its size the world and the meeting-place 
floras which have developed apart—in fact, treasure house plants. 
Kingdon Ward, who has spent many years this area, will one day 
come and tell his experience and discuss the many problems plant 
geography that occur there. 

Lastly, there are two closely connected species, Brownii and californica, 
California and Oregon western North America. They are both her- 
baceous species and diploids, but their botanical characters they are more 


related the shrubby species western China than any other. 


The distribution the paeony species has been given detail order 


demonstrate one small genus how the principles plant geography appear 


apply. suggested that the distribution the genus due the 
changes which took place the Ice Age. one looks map the Ice Age 
Europe, one sees how the ice must have destroyed the temperate flora 
throughout north and central Europe and the cold climate south the ice 
must have forced plants emigrate warmer climates, such Portugal and 
the islands the Mediterranean. Asia the ice, and probably the melt- 
water also, must have destroyed all plant life eastwards from Europe nearly 
Lake Baikal. 

Europe the oldest species—that the diploid species—are only found 
Portugal, the islands the Mediterranean, the Crimea and Volga 
region, and small area the Caucasus. These species are thought 
pre-glacial relicts which either were forced down the more temperate 
regions the ice were outside the zone glaciation. From these relict 


species the islands the Mediterranean and the Caucasus, tetraploid 


species arose. These new species proved themselves better adapted post- 
glacial conditions and were able spread, competing successfully with other 
flora. cultivation, the European tetraploid species are stronger growing 
plants and increase faster than the diploid species from which they derive. 


Kingdon Ward, ‘Modern exploration,’ 43. London, 1945. 
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the ice and water retreated, the diploid species the Lake Baikal and 
districts, outside the glacial limits Europe, were able spread again into 
the devastated area where there was little competition. 
America all the temperate flora was driven south the ice, except 
area California where the only paeony species the American continent 
are found. Several relict plants are found this region, including the 
species redwoods, Sequoia sempervirens. These paeonies also may con- 
sidered ancient relicts and are probably descended from the same source the 
shrubby species western China. Morphologically they have much com- 
mon, and their differences may due their isolation, which has allowed 
them develop into new forms more suited their environment. 

Manchuria and China are thought not have been covered the 
sheet, and here are found nine paeony species, all diploids, some covering 
large areas and some small. supposed that these species are ancient 
dating from the pre-glacial period and undisturbed glacial upheavals. 
cultivation, the diploid species eastern Asia are strong-growing plants 
which increase rapidly. They appear limited their distribution only 
geographical barriers: the north-west the high mountains westem 
China and the Gobi Desert, and the south the more tropical climate 
which these temperate plants cannot tolerate. But west the main area 
distribution few specimens have been found Tibet, from which 
that the species are still moving westward either natural means the 
agency man. This hypothesis has been put forward possible explana- 
tion the curious geographical distribution the genus, and the fact that 
Asia and America all the species are diploids with only one known tetra- 
ploid, while Europe there are more than twice many tetraploid species 
diploid species. 

The study the paeony illustrates some the principles plant geo- 
graphy. Research workers have studied and are studying other genera 
plants, and the study each genus will solve more problems. Slowly and 
imperceptibly floras are still extending their range, one flora competing with 
another, some becoming extinct and others arising. Changes climate 
continually taking place which means that floras will extending and 
contracting their range. The science cytology helping understand 
these changes and see how the evolution plants has taken place; and 
studying what has happened the past, the plant breeder can work with 
greater certainty producing improved crops and fruits and flowers. The 
fascination plant geography that embraces not only geography and 
many aspects biology, but also the study man and his habits. fact, 
there are few sciences which not contribute the study the problems 
plant distribution. 


DISCUSSION 


Before the paper the (The Rt. Hon. Lord RENNELL Ropp) said: 
The meeting this evening one series which expression your 
Council’s desire extend the work the Society into other geographical fields 
than those which the Society has been primarily interested the past. The 
definition Geography very difficult one arrive at, but one which, 
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the opinion your Council, should embrace the habitable world and all that 
that affects the human race—and that includes plants and animals. 
this connection that Colonel Stern has been invited read paper plant 
geography. Colonel Stern, who perhaps better known the Linnean and 
Horticultural Societies than this Society, distinguished plant botanist and 
gardener. shortly going publish book the paeony, and will 
telling something about his study the paeony to-night. 


Colonel Stern then read the paper printed above, and discussion followed. 


Professor (Department Botany, Oxford): should like 
pay tribute the lecturer for his presentation the subject. The subject 
plant geography, which delighted know exercise the interest 
this Society, is, you know, quite old one. was looking to-day the dis- 
tribution plants the Andes pictured Alexander von Humboldt 
old engraving the library the Department Botany Oxford, and 
realized how much the subject has broadened and changed its outlook since 
Humboldt’s day. You know the ideas developed such schemes showing the 
zonation vegetation. The whole thing was interesting, but was eminently 
static. was, course, pre-Darwinian. The lecturer has told how the 
modern approach owes its origin the development post-evolutionary views, 
and latterly ecology. Ecology, presented its founders not more 
than about fifty years ago, was essentially dynamic, introducing the ideas 
vegetational change. But studying the interaction plants among them- 
selves and upon their surroundings the early ecologists did not pay sufficient 
attention the variability living material. The lecturer has brought before 
most interesting way the problem the variability within genera. The 
recognition this result the quite new work hybridization, not only 
the application Mendelian principles but also through the phenomena 
polyploidy—the multiplication the basic chromosome numbers plants. 

noticed the lecturer confined himself plants the northern hemisphere. 
Most working life has been spent the southern hemisphere: for 
twenty-five years was Australia. had there wonderful opportunity 
studying some the changes that are suggested affecting plants. There one 
had isolated flora, which had not recently suffered great Ice Age, and had 
developed from three major sources: one from the tropics, one from the 
Antarctic, and one curiously endemic. These three types flora had estab- 
lished remarkable balance which was upset about hundred and fifty years 
ago. Something almost devastating its effect Ice Age struck them 
with the impact civilized white man. Something similar happened New 
Zealand. Australia, particularly the arid parts, have seen the effect the 
impact man with his domestic animals upon isolated flora developed 
continent that had grazing animals. 

feel sure that the problem chance introduction does play important 
part, though, Colonel Stern has rightly said, small number the aliens 
introduced really establish themselves. The problem that faces the immigrant, 
whether plant human being, find satisfactory niche into which can fit. 
Plants can find one wherever there extensive bare area. Thus, Europe 
after the great Ice Age, the sheets loess glacial till and sand formed large 
areas over which considerable number short-lived, quickly-seeding plants 
could spread. Bare areas with open vegetation occur large scale semi- 
Australia, and there one finds many plants from the Mediterranean 
South Africa, like the little grass Schismus calycinus. 

point that interests that, far counts their chromosomes have 
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been made, the great Australian genera are apparently extraordinarily uniform, 
All who have worked the flora are convinced that there must great 
hybridization. Unfortunately, only comparatively small number chromo. 
some counts have been made Eucalyptus species, but them the 
polyploidy has not been recorded. Another great Australian genus, 
well known this country—the so-called Mimosa early spring. 
few characteristic Australian acacias far examined have chromosome 
26. Acacia great genus other parts the earth, notably the 
parts eastern Asia and Africa, where occurs the thorn scrubs. 
African Asiatic species are tetraploids with chromosomes. The Australian 
acacias are characteristic their leaf form, either having true leaves, merely 
flattened leaf-stalks, else having leaves without the two large spines 
them. But there widely distributed over the drier parts Australia 
whose foliage does not conform. Acacia farnesiana, which also native 
Asia and parts Africa. The origin this plant Australia almost biga 
problem the origin Lusitanian species here. suggests very strongly 
that Acacia farnesiana, though well established and widespread Australia, 
alien, possibly brought man. would interesting know its 
some count, for tetraploid, its alien status Australia would greatly 
strengthened. 

The lecturer has given extremely interesting example the iris. Irises 
seem fascinate people—particularly white irises. The shepherds Australia 
the early sheep-farming days often took plants with them plant beside their 
cottages, and many took the white form Iris germanica. widely spread 
to-day and holds its own many districts. But unless helped man’s 
tive effect the native vegetation, the alien plant has great difficulty finding 
niches wherein can fit. interesting note that the best-known alien 
Australia, the prickly pear, which has established itself spectacularly overa 
small part the continent, belongs genus which considerable amount 
polyploidy known. 

Dr. (Bedford College, London): should like refer the 
cytological aspect the problem geographical distribution raised 
Stern. The genus Paeonia useful example phenomenon which seems 
quite widespread amongst that is, the success the tetraploids 
polyploids compared with the diploids. This seen not only geographical 
distribution, but also the variety habitats occupied tetraploid plants 
compared with their diploid allies. The British species dog violet 
example. Six British species are generally recognized, which four are diploid 
and two are tetraploid. the four diploids, three are confined comparatively 
small areas this country and comparatively narrow for example, 
Viola lactea confined moist heaths and arenaria rupestris confined 
Teesdale. The only common diploid this country Reichenbachiana (ot 
Sylvestris) which, though confined woods, quite widespread. The two 
tetraploid species are much commoner and occupy great variety habitats. 
Riviniana, which rather difficult distinguish morphologically from 
Reichenbachiana, grows not only woods but also heaths and moors and 
considerably higher altitudes than Reichenbachiana. The other tetraploid 
species, canina, even more striking its ecological range. grows 
sand dunes, heaths, fens, and various other habitats. that the 
genus Viola, exemplified the British flora, have parallel with the 
Paeonia though rather different lines. 

seems quite likely that this tetraploid species Viola originated after 
hybridization the same way Spartina Townsendii. gather that that not 
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likely have happened the paeony. the two classes polyploids, one 
resulting from chromosome doubling the same species and the other from 
two different species, the first are known autotetraploids and the second 
allotetraploids. Autotetraploids often seem handicapped first having 
four similar chromosome sets instead four pairs, that irregular division may 
take place. Thus seems that great many cases the immediately successful 
tetraploids are allotetraploid. should like ask Colonel Stern there 
possibility any the species Paeonia being allotetraploids. 

One further point that although many cases the polyploids are obviously 
more successful than the diploids, this not always the case. The genus Sorbus, 
for example, includes aucuparia, the mountain ash, which widespread 
the British Isles, and aria, the white beam, common the chalk southern 
England; both are diploid species. There are however the west and north 
England, largely the limestone, number species extremely restricted 
their range. One, for example, found the Avon Gorge and nowhere else, 
and there are several other forms the west Britain; all these forms are poly- 
ploids, and certain them least are parthogenic. would suggest the 
explanation that, owing their constitution, these polyploids have survived the 
Ice Age approximately their present habitats. quite possible that the 
diploid Sorbus aria has spread back into this country since the Ice Age, that 
this genus there reversal conditions the genus Paeonia, the diploids 
being widespread and the tetraploids restricted range. 

Dr. (Keeper the Herbarium, Royal Botanical Gardens): 
full admiration for the way which Colonel Stern has covered the 
ground, describing both the extensive and the intensive aspects plant geo- 
graphy. has covered much ground that impossible pick out all the 
important points—and many them are important. There are two three 
should particularly like mention. 

First, and hope Colonel Stern and Dr. Warburg will agree with me, plant 
geography must founded upon correct determinations plants: upon 
systematics. That should apply also cytology. Secondly, much appreciate 
the importance the newer methods studying plant geographical problems, 
such the methods cytology well exemplified the study the genera 
Paeonia and Viola. would like add one other example without going very 
far afield, and that the common valerian, Valerian officinalis. far the 
British flora concerned this species consists two groups plants, one tetra- 
ploid and the other octoploid. These two groups have fairly distinct geo- 
graphical distributions Britain. the south and east line drawn approxi- 
mately from the Wash the Severn estuary they are mainly the 
north and west they are nearly all octoploids. 

passing mention that certain other cytological work, only published 
full this year, has shown that there are two quite distinct watercresses this 
country. far present investigations have gone, their distribution 
England, geographically and ecologically, seems similar. Oxfordshire 
have found them again and again growing along the same sheets 

Cytology can very great deal solving many problems plant geo- 
graphy, but may conclude with plea for what might call the old-fashioned 
methods plant geography? speak with some feeling because for the past 
four five years the war good deal time was occupied bringing 
together for certain the War Departments all kinds information the 
vegetation countries which became, might have become, the scene 
operations. had turn again and again, especially regard countries with 


5 
j 
7 
4 
f 
se 


PLANT DISTRIBUTION THE NORTHERN HEMISPHERE: DISCUSSION 


which was not myself familiar, the accounts the older plant geographers 
and the works travellers and geographers. found many valuable papers 
the this Society. Those old methods may seem somewhat static 
compared with modern research methods, but much remains for 
cover general terms about the vegetation the world. would put very 
strong plea, especially before the Royal Geographical Society, for more accurate 
descriptions the general physiognomy the vegetation, with many 
details can given. That, course, means collaboration: collaboration 
between the traveller, the geographer, and the botanist. 

then have these two general aspects plant geography see them. 
The intensive side illustrated Colonel Stern’s work the paeony, which 
combines the study the distribution and the cytology plants with their 
accurate determination. addition have the older method, the extensive 
study and description flora and vegetation, method which think far 
from worn out. 

Sir (Director, Royal Botanical Gardens): think, sir, that 
perhaps you did not your Society justice saying that was new departure 
ask lecturer talk this subject, because had the honour being invited 
speak before this Society this subject some twenty years ago. 

have been extremely interested Colonel Stern’s lecture, which, like 
good lectures, raised more questions than answered. But think import- 
ant emphasize—and know Colonel Stern will forgive for stressing what 
has already stressed—the extraordinary complexity the problems that are 
involved. consider the fossil history the vegetation our Earth, which 
has been admirably portrayed that wonderful book ‘Plant life through the 
ages,’ old friend the late Sir Albert Seward, realize that there have 
been series what might call fashions plant the Cryptogams during 
the Carboniferous period the Cycads the Jurassic period; and now the age 
the woody Dicotyledon. presume some future age the Earth will witness the 
fashion the herbaceous plants. These changing fashions emphasize the im- 
portance the historic factor—the real crux, seems me, the whole 
question. 

Colonel Stern rightly mentioned that geographers the past have laid great 
deal stress the study the methods which plants reach the places they 
inhabit. This is, think, unfortunate, because they have become obsessed it. 
consequence you find plant geographers welcoming with open hands the 
Wegener theory continental drift. very gratifying able explain 
the resemblances the flora New Zealand and Australia and Patagonia 
that basis, but you can you ignore certain chronological details, such 
the fact that some these plant groups developed after the continents drifted 
apart. The theory continental drift does not explain the even more remark- 
able occurrences exemplified what are sometimes termed bi-polar distribu- 
tions. take familiar example: the family Empetrum our Yorkshire 
represented all over the northern hemisphere far south 40° N.; 
occurs also the southern hemisphere, where confined Patagonia, like- 
wise far north 40° 

Again, the importance the ecological conditions emphasized the 


aquatic flora. has often been stressed that the aquatic flora extremely widely 
distributed, and this has been attributed the efficacy water dispersal. But 
that uniform distribution many aquatic species characteristic fresh- 


water species only, and then only far the particular river system con- 
cerned. soon the propagules are washed down the sea they encounter 


barrier which insuperable. That the freshwater aquatic flora wide- 
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spread is, think, due the fact that the aquatic habitat the most uniform 
type habitat that occurs the face the Earth. 

Wind dispersal, which have considerable evidence, remarkably 
efficient means dispersal. During the war had the opportunity studying 
the colonization bombed sites London and result that study was 
able bring evidence show the great importance convection currents 
carrying wind-borne propagules considerable heights. But ascertained 
fact that the actual number that are carried great distance small. For 
instance, the common ragwort, Senecio only about per cent. 
the fruits normally reach distance more than 120 yards from the plant, but 
those few may carried very great distances, was able show from 
study bombed sites. species which has certain limited range suitable 
ecological conditions the chance their reaching favourable habitat for estab- 
lishment very remote. But that propagules may carried long distances is, 
think, unquestionable. One had evidence this the fact that, after the bomb- 
ing London, bracken started spring all sorts places, for instance 
the nave St. James’s, Piccadilly. 

think have said enough emphasize how important these problems 
geographical distribution that should know precisely what the conditions 
are which determine the occurrence species. particular, those species 
which have very localized distribution raise the question why they are 
localized, why they have not spread from those areas, why they have not con- 
tracted. that unless you know the physiology the species concerned 
fact would say impossible—to get the final answer geographical 
distributions. 

The PRESIDENT: are most grateful our distinguished guests for their 
contributions this evening. now ask Colonel Stern good enough reply 
one two the questions raised during the discussion. 

Colonel STERN: began lecture saying that the subject was 
complex that could only touch certain aspects it, and entirely agree with 
those who have said how much there still do. give only one instance 
from own experience with the paeony: order quite certain what plants 
were dealing with, had collect all the seeds roots these paeonies and 
grow them get the chromosome numbers from those plants which knew 
were the correct ones—and that took over twenty years. takes twenty years 
examine one genus, will take quite long time examine all the plants 
the world. therefore agree with Dr. Turrill wholeheartedly that systematics 
and the correct determinations plants are vitally important. 

the question Dr. Warburg asked, not think any the paeonies are 
hybrids. With regard Professor Osborn’s remarks about the Acacia 
Australia, know nothing about that genus, but was interested hear that 
distributed different continents, Africa, Asia, and Australia, and 
that the Australian species diploid. Sir Edward Salisbury had some very 
interesting theories and should like ask him number questions about 
them another occasion. 

The The discussion Colonel Stern’s paper has shown Fellows 
the importance the contribution which this Society and geographers can 
make plant geography. such cooperation that some advance will 
made towards solving the problems which have been raised this evening. 

stand corrected Sir Edward Salisbury. only sorry that twenty years 
have elapsed since was last here address the Society. must see that 
does not happen again, and that and others his colleagues who have spoken 
will the pleasure addressing the Society the future. 
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Professor Osborn made one remark which think the key good deal 
what has been said since. referred the static outlook botanists 
the days Alexander Humboldt. listening Colonel Stern’s paper you will 
have been struck the advance which has been made since day. 
can said Colonel Stern that least has not had static mind 
addressing himself this subject. will your wish, feel sure, thank 
Colonel Stern most sincerely for his paper and the speakers for their con- 
tributions. 


SOME ASPECTS THE HUMAN ECOLOGY 
SOUTH-EAST ASIA 


DOBBY 


Afternoon Meeting the Society, 1946 


PROPOSE this paper discuss some aspects the human ecology 

South-east Asia, with special reference Malaya and the East Indies. 
hope indicate the effects interfering with this ecology and how in- 
fluences the political geography the area to-day. 

West the Macassar Strait this region part the Sunda Shelf, almost 
submerged continental block which has been stable for long geological 
period. relates the Gondwana massifs the Deccan and Africa, and its 
surface has been undisturbed tectonic changes for longer than most parts 
the earth. The effect this prolonged exposure weathering has been accen- 
tuated the climate. Here the shade temperatures are over 80° during the 
day and night all the year round; the sun they are often doubled. The rain- 
fall the order 100 inches per annum without marked concentration into 
any one season and with only minor variations from place place. Broken 
into relatively small islands, the whole experiences insularly uniform type 
equatorial climate. 

These characteristics produce two results: vegetation cover which grows 
exceptionally rapidly and without pause; and more complete form soil 
leaching than occurs any other climatic region. The surface has thus been 
subject prolonged laterization—the name given weathering under high 
temperature and high rainfall with consequent leaching out the sandy 
elements and tendency complete disintegration the humic content. 
Laterization tends produce surface which, irrespective the parent rock, 
consists entirely oxides iron and aluminium. may produce white 
clay, yellow clay, red clay. horizon iron oxide the form pan 
may found the surface some feet below, and may continuous dis- 
continuous. The roots trees long since gone have places forced fine lines 
decomposition through the clays and produced dramatic red and yellow 
mottling the clay section. But all these effects laterization have one 
thing common: the soluble elements have been completely removed that 
they are little value plants. Except under forest cover where the 
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run-off negligible, low-lying rice fields, there substantial horizon 
soil containing humus and plant foods. These great thicknesses clay are 
vehicles rather than media for plant growth. The jungles and forests this 
region draw more nourishment from their own decaying leaves than from the 
colourful clays which they stand. The great wastage humic material 
which the jungle provides enough counteract the leaching effect the 
weather. Remove the jungle and within few months the top-soil longer 
contains humus; only sterile clays are left, with the ferric oxides tending 
pan the surface, effectively sealing the ground and rendering sour. 
Under these circumstances great importance attaches areas where the local 
parent rock limestone. Although limestone quickly dissolved under 
equatorial weather and jungle, there correlation between limestone out- 
crops and the zones intensive native farming. The volcanic scoria south 
Java and west Sumatra are not yet well advanced laterization and also pro- 
duce soil which still contains plant-building solubles. 

Under the jungle there harmonious balance between rapidly decaying 
plants and intense continuous leaching. Cut down the trees for some agri- 
cultural purpose and there nothing replenish what being leached away 
violently and speedily; nor there resting period the process any 
season. This form soil erosion differing its causes from the erosion 
the various Dust Bowls the world, but equally effective preventing any 
further cultivation. Though man has contrived make this region out- 
standing source agricultural supplies, only the risk exposing the 
ground soil exhaustion greater than that any other agricultural region. 
The jungle trees have very little commercial value, but the ground under them 
capital accumulation plant foods and therefore most attractive the 
agriculturalist. Seeing vegetation growing vigorously upon such ground, new 
farmers want remove the jungle, forgetting the story the goose that laid 
the golden eggs. 

The aborigines approached equatorial agriculture this respect with the 
same aim Europeans. They burned small patch jungle, leaving the 
stumps rot, grew one two simple crops, and obtained high return for 
effort. They were harvesting the capital value the forest soil. When, 
after year so, leaching had fully asserted itself, they abandoned the now 
unproductive clearing and moved elsewhere repeat the process. The aban- 
doned patch reverted wild vegetation and, after many years, became jungle 
again. This piecemeal destruction forest forest wanderers has been 
common throughout Malaya and the East Indies; much that some 
foresters have doubted whether much the jungle really primary. This 
system wasting soil resources, which nature replaces slowly and with great 
difficulty, now forbidden all well-administered areas; also tends 
disappear its own accord population density increases. 

European intervention equatorial agriculture has been based concepts 
derived from Western Europe, where methods cultivation have been evolved 
which, conjunction with the slower process erosion and long annual 
periods plant quiescence, permit the soil accumulate quantity and 
quality while the same time producing crops. Hence Europeans Malaya 
and the East Indies removed large areas jungle make way for crops, and 
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did not pause consider how arrange their crops fit with the jungle 
ecology. The aboriginal system successive clearings was closer harmony 
with the jungle environment, because disturbed only very small piece 
the jungle any one time. European planters wanted establish permanent 
cultivation, profit from the continuous growing season. They wanted 
shorten the period soil rest much possible, and use their elaborate 
tools work the soil deeply and cultivate uniformly, although equatorial soil 
very shallow, colloidal, and sticky, and the absence clear season prevents 
uniform ripening. And they wanted clear the ground that only the 
profitable plants remained—as Europe, with the result that thousands 
acres forest soil have been exposed excessive heat and torrential rains and 
their quality destroyed. 

Beautifully laid out plantations have been particularly dangerous innova- 
tion. This was realized only after many expensive plantations began show 
signs soil exhaustion. Hence one the modern approaches rubber culti- 
vation, for example, allow the spaces between the trees sown with 
legumes even revert the low growths secondary forest order 
shield the soil from the sun and add fall leaves supply humus the top- 
soil. seems likely that the future the rubber plantations will become 
new type jungle: homogeneous forest place the original hetero- 
geneous forest. Dunlops Malacca found the exhaustion their 
plantations acute problem that they were obliged doctor the 
rubber trees increase their leaf-fall and thereby increase the humus 
content the soil. All this goes show that cultivation large scale may 
find its best balance with the extreme weather conditions imitating some 
form the ecology the jungle. The Malays and Javanese have evolved one 
type adaptation this setting. The little gardens and vegetable patches 
round the village houses are surprisingly disorderly our eyes. Many 
different sorts plants, trees, bushes, and shrubs occupy the ground the 
same time, forming miniature jungle food-producing plants. The principle 
seems variant our own system crop rotation; the Malays and 
Javanese make the succession crops space serve the purpose the suc- 
cession crops time which suits our own climate. The native technique 
gives small but steady returns, requires the minimum attention, and maintains 
soil fertility for long periods. 

The European plantation system, wherein one plant monopolizes the sur- 
face, has brought another danger offering unlimited scope for pests get 
out control. Owing the warmth and the absence season, all creatures 
are more numerous and prolific than Europe. Jungle and the indigenous 
system mixed cultivation not permit any one creature live freely 
that monopolizes extensive area. There are innumerable parasitic 
creatures the jungle, each with varying the heterogeneity the trees 
limits the scope any one parasite and acts natural control. The Euro- 
pean plantation, with hundreds acres one crop, paradise for equatorial 
pests. The plantation invariably plants completely new the region 
(rubber, cinchona, tapioca, coffee, and sugarcane are not indigenous), and 
therefore especially liable violent attack insects pests chance the 
new plant especially palatable one local creature. remarkable and 


’ 
a 


SOME ASPECTS THE HUMAN ECOLOGY SOUTH-EAST ASIA 


extremely fortunate that the great plantation crop—rubber—which has been 
planted over millions acres, has far been immune from any pest. The 
accidental introduction pest may yet undo this good fortune and sweep 
the equatorial plantations like plague. The common European snail, which 
was brought Malaya accidentally, has become overfed voracious creature 
with shell four inches across, browsing the hundred the local vegetable 
dens. 

was yet another European conception which disturbed the local 
balance: the idea that agriculture should produce exportable commodity. 
Local society had been based the conception communal self-sufficiency. 
There was nice balance between the amount stuff needed and grown and 
the number hands necessary produce it. have said, all the agri- 
cultural products for which Malaya and the East Indies are now famous are 
innovations. Apart from spices, nothing cultivated the local inhabitants 
before the coming Europeans had any exportable value; even rice, which 
now their staple food, was introduced the Indians. The early European 
interest spice centred the Moluccas, very small part the East Indies 
archipelago, where the clove was indigenous. But spices depended upon 
branch farming which had negligible local importance, occupying very 
small part the cultivated land—only tree two the native garden. The 
spice trade, even its peak, never involved any great volume the com- 
modity; fact, the maintenance profits from the very beginning neces- 
sitated limitation the supply rather than the establishing specialized 
plantations. 

All the new exportable crops introduced Europeans this region meant 
disturbance the balance the local farming communities, whose needs, 
very simple because the friendly climate, could easily met from local 
resources without anything which the foreigners brought sell exchange. 
Native farmers were not accustomed money: their social system had been 
moneyless, its obligations were kind, and there was little they wanted 
buy. This tradition self-sufficiency presented wall opposition the 
exportable crops which Europeans tried introduce, with the result that, 
failing get their innovations taken local farmers, Europeans took 
farming themselves the plantation system. Even this was easy solution, 
because the European plantation needed labour, and was labour which the 
local communities were ill-adapted every hand was needed for 
food production. 

Remedies were found two ways. Malaya the planters brought 
foreign agricultural labourers, using immigrant population carry 
out their new agricultural methods. Thus the South American Hevea Brazi- 
was grown European methods with Indian Chinese labour: 
the Malay was not involved. Much later similar method was used 
Sumatra. far Malaya was concerned, this meant great disturbance 
the indigenous Malays, because the innovations were made large extent 
land which had been jungle, and not land where the rice-farmers had 
evolved their own way living. 

quite different approach the labour and farming question was used 
Java. endeavour create exportable agricultural surplus and the 
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same time train native farmers, the Java administration introduced what 
became known the Culture System (cultuur stelsel). Rural rent and taxation 
were levied special form: that is, certain fraction each farmer’s land 
had set aside and cultivated directed the administration with 
labour provided the farmer. was means putting upon the native 
farmer the onus producing exportable surplus. Thus the “directed 
section” the native farms was various times devoted sugarcane, 
coffee, tea. The produce was handed over the administration when har- 
vested. Each farmer had thus continue cultivating the rest his land the 
traditional way order feed his family and meet the needs his own com- 
munity. His main obligation the “directed his farm was pro- 
vide labour; himself and his family were expected work upon it. the 
absence any floating labour supply, there could have been greater in- 
centive large families. There was the Hindu and Moslem tradition 
the Javanese sufficient impulse large families; plurality wives and 
multiplicity children meant economic success and social insurance. The 
Culture System made large families even more necessary. have many 
children was the farmer’s only method spreading the work was officially 
called upon perform: geared his productive power. The extra work 
was continuous: tea, coffee, sugar, cinchona require considerable and steady 
attention throughout the year. The Europeans designed so, that they 
might benefit from the continuous growing season. The Culture System was 
chiefly implemented Java because there the European was most firmly 
established. operated for three generations, and training the native 
farmers new methods its effects did not cease when was withdrawn. 
cannot wonder then that from 1830, when the Culture System was first intro- 
duced, the population Java multiplied seven times century, from five 
millions thirty-four millions. the half-century before the Culture 
System, Java’s population was growing the rate some per cent. per 
decade; while the system was Java’s statute book, the population increase 
was per cent. per decade; since the system ended 1870, the increase has 
been some per cent. per decade. 

Because the penetration and development Malaya has taken place com- 
paratively recently, may use examine the geographical factors involved. 
The pre-European pattern Malaya was simple. The native Malays lived 
self-supporting rice-farmers and fishermen, with little interchange between 
these groups more specialized districts. Their settlements were strung along 
the coasts and along the rivers. The ancient, laterized surface Malaya 
such that ground water held the red and yellow clays colloidal form 
and there water-table. Wells driven into the lateritic clays are not fed 
seepage through their sides, are European wells. For drinking-water the 
Malays depend entirely surface water, and rivers and streams rather 
than springs. This factor attracted Malay settlements the river banks. 
The jungle repelled the Malay settler less than repelled the foreigners 
who came Malaya. The jungle was no-man’s-land between the settlement 
lines along the rivers and the coasts. Malay political units were shaped 
river valleys. The sultanates are still river valleys with their capitals located 
near the estuary convenient meeting-place for these strings villages. 
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boundaries were fixed; the whole interfluve was undefined 
zone between the sultanates. Outside the Malay settlements the jungle was 
empty except for nomadic aborigines. 

The first important European settlements concentrated the Malayan 
coast, attracted the position, repelled the surface. The Portuguese and 
Dutch trading post was Malacca; the first British posts were the island 
Penang and later the island Singapore. These posts kept aloof from the 
peninsula, avoiding political ties and the responsibility developing the main- 
land until the last quarter the nineteenth century. 

soon interest turned the Malayan mainland, its physical difficulties 
and their variations from place place had taken into account. The sur- 
face was four types. The central ranges were jungle-covered, not high 
enough produce any major climatic variation, and unpopulated except for 
the aborigines. The foothills these ranges, 100 feet above sea-level, 
undulating and well-drained, were jungle-covered but broken the 
rivers along which the pioneer Malay settlements had already established 
ribbons rice farms. Between the foothills and the coast was badly drained 
jungle belt with considerable areas stagnant water: too waterlogged for 
cultivation and too forbidding for settlement; the only ways through this belt 
were along the rivers. The healthier coastal strip supported considerable 
population mixed farmers and fishermen, growing some rice and coconuts 
between the broad shallow estuaries, most which were obstructed 
shifting sand bars. Broadly speaking, this fourfold pattern repeated 
both sides the peninsula, but the central ranges are closer the west 
coast, where that repellent unit, the marshy jungle, narrowest. 

the foothills the sudden break slope the streams had caused the 
deposition Malaya’s great asset—the alluvial tin. When external interest 


turned towards it, considerations accessibility determined the lines 


approach this tin belt. Malays themselves had never shown any appreciable 
concern working it. was the rivers which led the first foreigners through 
the marshy jungle, not only because the tin was relatively heavy and bulky 
commodity bring out, but also because all food for the miners had taken 
in. two places, the Larut coast and the mouth the Klang River, 
the central ranges were close the coast that the tin belt their foot- 


hills could reached relatively easily and quickly poling shallow-draught 


canoes along the rivers. Hence the first two mining settlements Malaya 


were round Taiping and Kuala Lumpur. both districts the mining was 


first exclusively Chinese management, labour, and financing, although the 
early financing was not very large scale. Sir Frank Swettenham describes 
how, 1874, not single Englishman from the commercial centres Penang 
and Singapore thought reasonable business risk put few hundred 
pounds into the mines Kuala Lumpur. Kuala Lumpur was merely dozen 
squalid thatched huts until became the focus Chinese tin rush with all 
the disorder and riotousness which mining rushes produce; to-day 
modern city, relatively wealthy and containing some quarter million 
people. Kuala Lumpur and Taiping the inward movement rice and the 
outward movement tin led the building short railways the coast 
replace poling along the rivers, which was not particularly satisfactory safe. 
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Later, railway was built longitudinally link these early mining centres 
through the foothill belt, and along mining began extend rapidly 
increasing scale. this area the railway preceded the road and was paid for 
the tin. Despite the increasing British intervention the mainland after 
1874, Malaya tin mining has remained very much Chinese activity. European 
finance and management were introduced when mining became heavily 
capitalized and need dredgers and pumping installations. Now that 
much heavy mining equipment has been destroyed, there has been return 
the Chinese forms mining. 

the there began move towards plantation agriculture for rubber, 
and the locations sought the planters were close those originally sought 
the tin miners. There were two reasons for this. the first place, the 
foothills where the tin occurred had the great advantage good 
drainage. The rubber tree was unfitted for the slightly cooler highlands above, 
and its growth was prejudiced the soggy soil the swampy jungle between 
the foothills and the coast. Secondly, the railway built for the tin mines pro- 
vided the communications which were equally necessary for the rubber 
plantations, whose supplies, including the staple rice for the labourers, had 
brought from outside. Thus the rubber plantations began gravitate 
into the western foothills ribbon developments along the railway lines. 
the plantations extended farther inland, roads became necessary link them 
the railway, which was still the main artery. 

The economic pattern Malaya to-day development from this earlier 
pattern which had been conditioned the physical geography Malaya. 
Pioneers gradually pressed out from the western foothill belt, spreading into 


Kedah and west Johore the railway lines were extended north and 


They have also moved over the parallel belt foothills the east side 
the central range, where the disadvantages isolation were for time 
partly obviated foothill railway from north south. But the greatest 
concentration people and exploitive industries—rubber and tin—is still 
the belt middle-west Malaya, running roughly from Malacca through 
Kuala Lumpur Ipoh and Taiping. Kuala Lumpur fairly central focus 
for this economic belt, but essentially foreign its economy, its people, 
and its interests. the far north-west and north-east corners Malaya, the 
Malay continues his placid life, fishing, farming his rice, and nearly self- 
sufficient; very little change has come him through the great and speedy 
innovations west-central Malaya introduced the foreigners who have 
come live beside him. This not plural society the sense several 
groups struggling occupy the same land: society different com- 
munities living large extent different parts the peninsula. The 
Chinese city Singapore has been less centre for Malaya than centre for 
all South-east Asia. foreign both its population and its economic 
interests, which are largely turned away from Malaya lands oversea. 
perhaps too great generalization summarize the situation 
one incomplete Balkanization produced uneven economic developments 
indigenous and foreign methods. 

Turning again the region whole, European intervention agriculture 
has thus led extraordinary population changes. Although the solution 
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agricultural difficulties Malaya was different from that Java, the effects 
have been similar. the fifty years from 1885, the population Malaya 
increased six times, but only per cent. the people now living there 
indigenous. The increase the more startling because the incoming foreigners 
have been largely non-reproductive: the immigrants were overwhelmingly 
male until very recent years. 

interesting that for the first millennium our era, there evidence 
any great disparity the density population from one part the 
region another. The fact that great kingdoms were very early times 
established Sumatra suggests that that island once had population equal 
greater than that other islands the Indies, since the importance 
most the old kingdoms Asia was proportion the number hands 
they controlled. The present situation, with Java containing more than two- 
thirds all people Malaya and the East Indies, comparatively recent 
phenomenon, and, have seen, European agricultural intervention has 
played large part bringing about. The Dutch have been Java for 
three and half centuries, diffusing their conception agricultural method 
and concentrating their colonial efforts there; they only assumed full control 
Sumatra this and the British have been peninsular Malaya only 
since 1874. The present density people Java eight hundred and seven- 
teen the square mile, against average less than thirty per square 
mile for the other East Indian islands and eighty-two per square mile for 
Malaya. the struggle now going the Indies may seeing some 
political effects the demographic changes and inequalities which have been 
stimulated European conceptions land utilization. 

But the European has not been the only foreign influence Malaya and 
the East Indies during the last two thousand years. Because external influences 
have been prominent all that time, the aborigines have been pressed back 
into isolated islands remote jungles, where they are now almost overcome 
the difficulties living and are process becoming extinct. All the peoples 
call the indigenes are fact migrants from other parts Asia, meriting the 
description indigenes only having been settled there for longer time than 
any other peoples. 

Three great streams people have converged upon South-eastern Asia. For 
the first thirteen centuries our era there was steady movement Indians 
eastwards. They founded little kingdoms and empires among the islands, 
mainly Sumatra and Java, and their colonial settlements extended even 
farther east into Siam, Cambodia, and Annam. The movement was con- 
tinuous and well organized, considering the resources their period: they 
brought families, plants and animals, tools and techniques with them. But 
the East Indies were never part India the political sense. The South 
Indians who went eastwards were not merely political refugees; they went 
settle, and the Sumatrans, Javanese, and Malays to-day are their direct 
descendants. 

From 1500 onwards Europeans moved towards the Indies. The Portuguese 
sailing eastwards across the Indian Ocean were paralleling the older Indian 
movement. They aimed displace the Indian and Arab merchantmen who 
had been bringing spices from the Indies the Middle East and Europe. The 
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Dutch followed closely the heels the Portuguese, and their influence 
continued for three and half centuries. contrast, British activity 
East scarcely one and half centuries old. its early phases Europea 
intervention was confined the outer parts the islands. Only after the 
Industrial Revolution did intensive exploitation resources begin, culminat. 
ing the great tin and rubber undertakings which, though scarcely more than 
half century old, have produced great changes the social and economic life 
the region. 

Throughout the Indian and European period third migration was going 
on: the Chinese were migrating the Indies through the South China Sea 
increasing numbers. Chinese merchants are referred Indian records 
dating from the first century the Christian era, and for time 
priests came centres Buddhist learning South-east Asia. Some seven 
million Chinese now live various parts the region, mostly Malaya and 
the coastal towns the islands. But this settlement Chinese modern 
event. Until the 1870’s the Chinese interest was purely they came 
for the exchange Indian and Chinese goods. was not till later that they 
came labourers and settlers. The continental character the Chinese has 
been over-emphasized, and are apt forget that the South China coast— 
Canton, Kwangtung, and Fukkien—has bred sea-gypsies and sailors who have 
spread over most the Pacific. All the decrees against travelling abroad 
which were issued from the centre Chinese continental imperialism 
Peking failed prevent Kwangtungese and Fukkienese from travelling and 
trading with the southern islands. 

What are the geographical factors which have produced these convergencies 
upon South-east Asia? After all, nowhere else has there been convergence 
upon equatorial zone, where diseases and difficulties control impede 
human settlement. The critical factors seem three number. First, the 
physical division into small islands has made accessible, permitted inter- 
communication between its parts, and added insular mildness its 
equatorial climate. Secondly, the position made meeting-place for adven- 
turers moving out from the great concentrations people and resources 
India and China. Between these two foci human settlement was interposed 
that great barrier mountain and jungle running from Yunnan through 
Burma and Siam down the tip the Malay Peninsula. Before the age 
sea-faring, this barrier directed Sino-Indian interchange way Central 
Asia from the Kansu Corridor Kashmir, but increased confidence navi- 
gation caused the interchange take place sea. The seaways between India 
and China converge among the islands the Malay Archipelago, which 
henceforth became the cultural and commercial halfway house between China 
and India, between the Far East, the Middle East, and Europe. Thirdly, just 
the American Middle West and the Black Earth lands Eastern Europe 
have represented agricultural paradise for people with the European tradi- 
tion wheat farming, the equatorial zone South-east Asia has been 
attractive virgin land for people brought the rice-farming tradition 
monsoon Asia, India and China. 

These convergences upon South-east Asia have been constant pattern 
though differing detail various times from the remote past the present 
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day. the recent war, Japanese and British influences converged there. 
the present moment the political scheme takes the form convergence 
British influence from the Indian Ocean and American influence from across 
the Pacific. The existence nationalism parts this region does not alter 
the general pattern. The nationalisms India and China, much greater 
their potentials than the local forms nationalism, here overlap result 
modern migrations, complicated the predominantly Chinese character 
Malaya and the strong Indian tradition teeming Java. 


DISCUSSION 


Before the paper the CHAIRMAN (Mr. Brooks) said: Our lecturer 
this afternoon, Dr. Dobby, has specialized many aspects human 
geography, particularly Spain, where has travelled extensively, and 
Malaya. member the staff Raffles College, Singapore, before the war, 
was able investigate first hand the relations settlement geographical 
environment. managed get out Malaya just few days before the 
Japanese arrived. went Java, and since then, India and London, 
has been engaged work for the Foreign Office. This afternoon will speak 


from geographer’s point view, the present conditions and prospects 
the Malay archipelago. 


Dr. Dobby then read the paper printed above, and discussion followed. 


Professor STAMP: gives great pleasure welcome Dr. Dobby 
here. sure have all appreciated the tremendously wide field has 
attempted cover and that are grateful him for having brought home 
the enormous importance the geographical environment studying pro- 
blems which are crucial the world to-day. The ground has covered has 
been wide that discuss here and now verges the impossible. 

There however question which has been the back mind through- 
out the lecture. attempting our correlations, how are geographers meet 
the age-old problem the cart and the horse? Dr. Dobby referred, for instance, 
the ribbon development along the railways Malaya. this not the linking 
pre-existing settlements which had developed naturally the most 
favoured lands? was surely the inherent quality the land which really drew 
the population rather than the attraction the railway. 

cannot help feeling that certain things have been over-simplified, par- 
ticular the initial concept that the equatorial climate throughout the area had 
produced common background. would rather stress the very divergence 
within the climatic region, which surely apparent the concentration 
tubber plantations the western side the Malay peninsula. What the 
reason for that concentration? should have put first the difference the wind 
conditions the sheltered west coast and the stormy east coast. That one 
example the general difficulty feel discussing paper which has ranged 
over wide field. should like express our thanks Dr. Dobby for calling 
our attention most interesting group problems. 

The expect you know, Professor Dudley Stamp was once 
Professor Geography and Geology Rangoon. His successor, Professor 
Beasley, with and has been suggested that might wish add 
word two the paper. 

Professor should like add tribute the paper have 
heard this afternoon. Professor Stamp has said, Dr. Dobby has covered 
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exceedingly wide field. the main thesis the interpretation the indigenous 
economy and the impinging European nations and plantation 
culture, think Dr. Dobby has given most illuminating picture; but there are 
one two aspects which seems has omitted, for lack time, which 
are perhaps from the human point view even more important. clear, 
from the continued expansion the indigenous population, that this 
ment plantation agriculture has gone side side with increase the pros- 
perity and development these peoples. The real trouble Malaya and the 
adjacent territories, particularly Burma and French Indo-China, has been 
that, while these successful plantation ventures were going on, the political and 
economic needs the indigenous population have often been neglected. was 
course inevitable that these people should brought into contact with more 
developed cultures, but each case the initiative has largely got into the hands 
people who are, shall say, more wide awake commercially and have 
managed keep the greater part the export trade their hands. Throughout 
South-east Asia generally, the bulk the trade the hands British, 
Chinese, and Indian firms; very rarely the hands the Malays, the Burmans, 
the Annamese, the various subsidiary peoples. That is, sense, the real 


disharmony which has arisen from the impinging European cultures upon 


this region. 


There one minor point which should like lay stress, and that that 


the conception original soil fertility, which Dr. Dobby mentioned having 
suffered the destruction the natural jungle, exceedingly elusive con- 


cept handle. Probably has been little influenced his experience 


area which largely made relatively steep slopes, but when one considers 


the broad valley floors associated with rivers such the Irrawaddy and 


Sittang, where cultivation rice has gone for hundreds years, the only 
variations the yield rice can traced simply such factors the selection 


seed and variation rainfall. Undoubtedly, where there are steep slopes, 


the effect rainfall and consequent erosion different proposition, but 


seems questionable whether the breaking mixed jungle the 


result the spread plantation agriculture has had quite great effect 
Dr. Dobby suggests, unless other factors are work. 

should like thank Dr. Dobby for giving paper region which 
generally neglected. 


The CHAIRMAN: have with another geographer who familiar with 


Malaya the person Dr. Spate. 
Dr. The University Rangoon has had good innings this 


afternoon. should like congratulate Dr. Dobby extremely stimulating 
paper. has been refreshing have lecture which has not dealt with econo- 


mics simply terms exports the goods use this part the world, and 


which did not assume that history began only one hundred and fifty years ago 


when first went Malaya. was distinctly salutary have our attention 


drawn the exploits the Chinese the Pacific and the Indians 
Indian Ocean. When reading some text-books one would think that the Portu- 


guese were the first sail these waters, which far from the truth. 


shifting agriculture, which seems Dr. Dobby more harmony 
with the natural conditions than our plantation system, should not care 


contest that view far equatorial latitudes are concerned; but one goes 
farther north, where there pronounced seasonal change influencing the 
tion and the forests are commercially valuable, the question means 


simple. Upper Burma shifting agriculture has led the destruction 


valuable forests and the extension soil erosion, which matters less when only 
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the more remote hills are eroded, but matters good deal when there excessive 
silting lower down. 

like hear more about the actual nature the settlements, which 
Dr. Dobby has done good deal work. regard linear settlement, should 
imagine the finest development anywhere Burma. For something like 
miles north and south the Salween there almost one continuous village, 
which occupies shelf between the heavily forested hills and the paddy plain. 
These shelves, often lateritic land, are very valuable, despite the fact that they 
are not agriculturally rich, because they provide neutral territory between the 
jungle-covered hills and the intensively cultivated, often waterlogged 
paddy plains. 

should like say again how much have enjoyed the lecture, which, 
restricted the area South-east Asia rather too narrowly for some us, never- 
theless ranged very wide and deep. 

Mr. should like endorse Professor Stamp’s remark with 

regard Dr. Dobby having perhaps over-stressed the uniformity the 
climatic conditions the region. Dr. Dobby probably biassed through having 
lived Singapore and through having given most attention Malaya. But 
when you farther south-east you get into territories which have distinct dry 
season. éastern Java the dry season combined, some instances, with 
limestone terrain, and the result the agricultural activities, compared with 
western and central Java, quite striking. The farther east you through the 
Lesser Sunda islands, the more striking these contrasts become. 
ask two questions. The first concerns what Dr. Dobby called the 
“tin mining,” which, most you know, open-cast working and not under- 
ground mining. occurred that, while considerable damage has un- 
doubtedly been done the land these equatorial regions the cutting down 
the forest, soil erosion, and forth, this other human activity, the excavation 
vast quantities tin-bearing gravels, must also have rendered large areas 
Malaya and certain parts the East Indies completely unproductive. Has Dr. 
Dobby any idea the extent these workings and what are the prospects 
the rehabilitation and reclamation the land? 
Dr. Dobby mentioned the end his lecture the influence the Japanese 
Could give some idea the extent Japanese influence the 
decade immediately preceding the war? believe true, for example, 
that Japanese influence Java took the form economic penetration fisher- 
men and barbers. The fishermen could take back Japan detailed knowledge 
every little creek around the coasts, and the barber’s shop generally the 
centre for the exchange information. Those two facts, believe, contributed 
tothe extraordinary state the Japanese intelligence relating the East Indies 
which contributed their rapid spread over those territories. 

Dr. The Dutch Government has published detailed official 
analysis Japanese activity the East Indies just before the war, and what Mr. 
Beaver has said about Japanese penetration could undoubtedly applied there. 
Whether true Malaya, where was living the time, very much doubt. 
Admittedly there were Japanese barbers, photographers, and fishermen 
Malaya; but view the large Chinese population and their strong feelings 
about the China War, which had been going for some time, not think the 
influence the Japanese before 1942 was very great. Our weakness defence 
certainly not due Japanese espionage. there was espionage, was done 
other races. Even this however should not place 
any stress. Many the stories about Malayans guiding the Japanese have not 
been substantiated. The British soldiers, new the country and dazed the 
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circumstances the campaign, were mostly unable distinguish between 
Malays, Chinese, and Japanese. not for moment believe that there was 
more fifth-columnist activity Malaya that the countries Western Europe 
when they were attacked. During the campaign was charge fairly large 
Asiatic staff, and have nothing but praise for the courage and loyalty shown 
all Malayans direct contact with me. 

Mr. Beaver has corrected use the words “‘tin Open-cast 
ing however form mining and the words can used describe 
terms the Malayan manner working for tin. The effect the tin mining 
the topography and land utilization has not been intensively studied. Mining 
regulations Malaya stipulate that open-cast mining the top soil shall 
removed first, conserved, and then when the mine worked out the whole 
the ground must filled and the top soil replaced. course, cannot 
replaced such good condition was originally, but need not take long 
come into cultivation again. have seen tapioca and vegetables growing over 
what had been open-cast mine within couple years the mine closing 
down. physical geographer, view with mixed feelings these filling-in 
regulations, because under the tin alluvials interesting limestone topo- 
graphy which are preserved the courses old rivers which once ran through 
the country where the tin has been deposited. Unfortunately, not possible 
map that old topography when the mines are filled too soon. would 
fascinating strip the whole the tin alluvials for few months that 
could study the buried topography. 

Looking through old maps the Perak River and its tributary the Kinta, both 
which have been disturbed some fifty years alluvial mining, can see 
that the estuaries have been very much affected the heavy load silt brought 
down from the tin workings. The old East India Pilot maps the 
Library show that the outline the Perak and Selangor coasts was very different 
1796 from what to-day. That only one aspect the historical 
graphy which has yet studied. 

The CHAIRMAN: All that remains done thank Dr. Dobby 
heartily for his paper, and sure shall all read with great care and 
interest, say nothing pleasure, when appears the 


me. 
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SOUTH-WEST PERSIA: SURVEY 
PISH-I-KUH LURISTAN 


HARRISON 
Evening Meeting the Society, Fune 1945 


ZAGROS south-west Persia include several ill-defined areas 

tribal lands named after their inhabitants, and these Luristan one 
occupying central position. Kurdistan and Armenia the north respect 
international boundary, but south-east them Luristan, Bakhtiari, Kuhgalu, 
Fars, and Laristan lie wholly Persia. Luristan has fixed frontier towards 
the north-west, where tends merge into Kurdistan. the south-east 
however the River Diz provides clear topographical line which part 


least marks the limits Luristan where adjoins Bakhtiari Land. Inland 


the north-east embraces most the mountainous country south line 
drawn between Kermanshah and Burujird, while the south-west covers 
mountains and foothills out the edge the Mesopotamian Plain. 

Luristan whole can defined only vaguely, but within divided 


into two parts: Pish-i-Kuh the north-east the tremendous mountain 


chain Kabir Kuh, and Pusht-i-Kuh the south-west. The former watered 
the Saidmarreh River and its tributary the Kashgan; the latter several 
small streams rising the south-western slopes Kabir Kuh. Pish-i-Kuh 
much less known than Pusht-i-Kuh, chiefly because the latter had one line 
rulers for many years and their authority could enforced. The Wali 
Pusht-i-Kuh, like most the Persian noblemen, was hospitably minded and 
treated his selected guests royally. 1920 even allowed survey party 
work through his territory and, perhaps account the medical reputation 


some its members, was not molested even during the height the 


Mesopotamian rising that year, when for time the chances British suc- 
looked rather slim. reliable map was produced this survey. 
the other hand the restive folk Pish-i-Kuh had paramount chief and 


would not tolerate strangers for long. the latter part the war 
was made along the line the Baghdad and Hamadan road which 
from Khanakin Kangavar traverses the debatable strip between Kurdistan 
and Luristan. Sir Arnold Wilson probed finger survey northwards from 
Dizful the south-east corner Pish-i-Kuh 1911, tells his 
thrilling book south-west Persia.t The motor road which was established 
from Ahwaz Burujird the twenties was not aligned even approximately 
maps Persia published ten years later. for the rest Luristan, before 
1934 conformed with Miss Freya Stark’s description streams are 
dotted blue lines the map and the position its hills matter taste.” 

Arnold Wilson, ‘S.W. Persia: political officer’s diary, 1907-1914.’ London, 
1941. 


Freya Stark, “The Valleys the Assassins and other Persian 13. London, 
1934. 
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Although accompanied the survey party Pusht-i-Kuh 1920, and was 
surveying other parts 1931 and 1937, with the journeys the 
winter season that now concerned. The Luristan Survey 
commenced November 1934. Mr. (now Lieut.-Colonel) Falcon 
and were able devote about seven months making plane-table map 
most Pish-i-Kuh the scale miles inch, helped for the last few 
months Dr. Maling, G.M., and looked after the efficient and 
imperturbable Agha Nasrullah Mustofi. The map grew under Falcon’s 
accurate pen from base-line miles long, measured along the motor road 
east Burujird, and tied six months later trigonometrical points near 
Kermanshah. The area covered was nearly 11,000 square miles. Some time 
later number check points within the map was determined astronomically 
Mr. (now Lieut.-Colonel) Browne, The rivers the accom- 
panying map (following 128) are all but accurate, and the numerous spot 
heights recorded have been incorporated the pattern less definite con- 
tours. These have been taken from the original geological map, which was 
considerable help the many districts where rock structure closely reflected 
the formlines. The motor roads existing ten years ago have been indicated, 
and Miss Stark’s remark that position the hills matter taste” now 
requires least some modification. 

After long history restlessness, followed seven years strife, the 
peace and security which Reza Shah had imposed most Persia 1934 
had pervaded Luristan. travelled with nominal escort and kept our mule 
caravan small and unpretentious possible. was our custom such 
surveys, carried enough fat, milk, sugar, and tea for eight months’ stay 
the field, and credited the country with potential flour and meat (meaning 
goats). The mules came from Shushtar and fared well country with 


relatively easy roads and good grazing. The track had rarely built upto 


make safe for animals pass, unlike many the passes Bakhtiari and 
Kuhgalu, but the other hand some well-known roads previously used for 


tribal migration had fallen into disuse and were gullied that they could not 
followed caravan. This was immediate result the break-downof 
the rule the local chieftains, whom the repair and maintenance roads 


was well-kept obligation. 


The only big town the region Kermanshah, lying the north-west and 


serving principal market town for both Luristan and south Kurdistan. 


Burujird and Dizful lie just outside the north-east and south-east 
tively, but both trade largely with Luristan. Khurramabad the small market 
town within Pish-i-Kuh which keeps watch the pass around the easternend 
the long high ridge Kuh-i-Safid. One other sizeable village Harsin, set 
amid gardens which are kept fresh and green number fine 
Two main motor roads now provide easy access Luristan. One the suc- 


cessor the old road the 1914-18 years, and the much older 
road Baghdad and Kerbela via Kermanshah, Karind, and 


The other runs from Ahwaz and Dizful, the Saidmarreh and Kashgan 


valleys, Khurramabad, Burujird, Malayer, Qum, and Tehran. This dusty, 
winding, tunnelled road has been immense importance during the 1939-45 
war link between Russia and the sea. has been much improved 
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still along the old alignment. road from Kermanshah Khurramabad 
through Harsin joins these roads together. spite one troublesome ford, 
was constant use 1938 transport Persian wheat the coast help 
pay, was said, for the Italian-built Persian navy. There were then few 
other branch roads, made partly made, but their purpose was principally 
military and had ended with the conclusion the tribal wars. They had not 
been kept up, and were decaying 1935. One other road was then use, 
and remained for three four years. This was the service road made 
move supplies during the building the railway along the Diz River gorges. 
from this came Khurramabad but fear that this remarkable 
road, with its breath-taking vistas and nerve-wracking twists, likely 
derelict now, for few people travel Persia solely admire the scenery. 

has been interesting see this country over long period, for contact 
with lasted nearly twenty years. Those twenty years saw changes from 
anarchy order, from the primitive the sophisticated, from distinctive 
tribal dress uniform shabby reach-me-downs, and from the cheap living 
conditions the late 1920’s the expensive 1930’s—conditions which, accord- 
ing various recent accounts, have since become much worse. One thing 
did not alter during this time and that was the hardihood and industry the 
the camp hands, who struck and made camp and were our daily 
companions the field. Most them deserved well for their loyal and 
diligent service, often under conditions severe climatic hardship. Their 
staple diet bread with mouthful tea and sugar during most time 
cost them fourpence day, which left something over for little fat and meat. 
most the Zagros, and certainly throughout Luristan, some wood for fuel 
can found not far from camp. This simplifies life and its chores compared 
with the higher mountains where fuel for heating and cooking presents diffi- 
cult problem. our camps, even the coldest winter, one suffered much 
from cold result. 

The caravan was all but self-contained and Agha Mustofi conducted nearly 
all the business with the tribal people, that, beyond noting that they were 
not many, have nothing add the folk lore and character sketches pro- 
vided Edmonds, Wilson, and Stark. The archaeological finds have been 
described and reported from time time Morgan, Herzfeld, and Stein. 
therefore left with what may duller aspect the country—its 
physical geography. consolation that, while the tribal conditions to-day 
are quite different from those 1934, the face Luristan remains much 
was. 

Nearly all Pish-i-Kuh lies the basin the Saidmarreh River and its 
tributaries. This basin contains more than Luristan alone, but the Saidmarreh 
River such importance the province that worth considering the 
system whole. With the Sirwan the north-west and the Sehzar 
Diz the south-east, the Saidmarreh shares the waters that drain from 
the south-western part the rim around the inland basin central Persia. 
Barriers mountains contest its journey the plains, but the river cuts 
directly across most them, although one has average altitude considerably 
greater than that the water-shed itself. This the serrated mountain belt 
coming south-east from Kurdistan, past Rawansir, north Kermanshah, and 
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little south Burujird, into Bakhtiari Land. But the greatest obstacle 
Kabir Kuh, which deflects the Saidmarreh about miles south-east, 
that approaches Dizful instead flowing into Iraq direct near Arkwaz and 
Badra. Between the barrier ranges there are several extensive plains areas 
low rolling hills, which make Luristan much richer province than either 
southern Kurdistan the neighbouring Bakhtiari Land. will attempt 
describe the country traverse down the Saidmarreh the Mesopotamian 
plains, and its principal tributary, the Kashgan, the mountains overlook- 
ing Burujird. 

The Saidmarreh River rises wide corridor rolling plains, where 
Malayer stands between the rim the Central Basin and the smooth northem 
slopes the first the barrier ranges. rather monotonous country 
the traveller from the southern mountains who has not yet sampled the dreary 
wastes central Persia. Occasional villages, usually some distance from 
the road, relieve the yellow tints the grass-land with little patches dark 
green poplars and orchards growing near the houses, and bright sap-green 
fields within reach irrigation. Near some the villages tumulus shows 
that mankind lived the same spot away back antiquity. The highest 
feature the northern water-shed these parts Kuh-i-Alvand (11,641 
feet), overlooking Hamadan the one hand and within sight Kangavar 
the other; but there are several summits the southern barrier range nearly 
high though not famous. The corridor grazing country, good 
quality considering that the vegetation has endure the alternation fiery 
days and frosty nights. 

From Malayer, the main stream slips through gap the obstructing 
chain below Kangavar the plains and rolling hills east Kermanshah, 
where joined two important tributaries. One comes through defile 
the mountains north Bisitun and the other, the Qara Su, from com- 
plicated system the north and west. One branch this rises north-north- 
west Kermanshah Kurdistan. shares the divide with the Sirwan 
attractive country, corresponding roughly with the Malayer corridor. The 
hills here are higher, but they are grassy and mostly rounded, with several 
little tree-set villages near the river and close the motor road from Kerman- 
shah Sinneh. The passage the stream through the first mountain barrier 
the edge the Kermanshah plain dark gorge within high limestone 
crags, connecting the plain inside the corridor that Kermanshah without, 
and floored sheet gravel which shows perceptible change 
gradient. The mountains this range rise more than 4000 feet above the 
valley floor. branch from the west, rising south the main black moun- 
tains Kurdistan, collects from net tributaries over open grassy country 
which gradually becomes hilly and thinly wooded. Beyond the divide north- 
westwards, the mild undulations the plateau give way within few miles 
gullies which lead down into the tremendous chasm, 5000 feet deep, occupied 
the Ab-i-Sirwan. Still another branch which joins the Qara west 
Kermanshah rises, surprisingly, south-east the town the south-western 
flank Kuh-i-Charmi. flows miles north-west across the Mahidasht 
plain, where crossed the main road from Baghdad, and then turns north 
and joins the Qara the centre the plain. Much the volume the 
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river does not come from direct run-off, for many the watercourses the 
system are dry during most the year, but issues from series large springs 
along the foot the southern cliffs the first barrier range. Two these are 
known many travellers who have turned aside Taq-i-Bustam and Bisitun 
look the rock carvings made long ago gratify proud kings. One these 
panels Bisitun great size and can have been mean engineering feat, 
though seems insignificant when the superb crags are viewed little dis- 
tance and appreciated whole (Plate 2). 

The waters collected from the sweep territory girdling Kermanshah 
the west, and rising both sides the main Kurdish mountain ridge, 
meander across the plain and pass north the town enter the gentle grassy 
hills the east, where many skirmishes were fought between the Russians 
and the Turks between 1914 and 1917. here that the Malayer River joins 
the Qara Su, after crossing the line two strong ridges ornamented with 
peaks like great haystacks. This belt rolling country, from miles 
wide, gradually rises the south-east and forms kind plateau. 
crossed few streams flowing west from the springs Harsin and the 
plains Bunshira and Khava. stands about 6000 feet above sea-level with 
few villages, ruined forts, and occasional tumuli it. Hills rise from like 
islands variety shapes. The rocks too are many types. Dark grey 
limestone forms some that look nearly black. Near Harsin the rocks glisten 
with golden-coloured crystals set serpentine which may matched near 
the Cornish Lizard. Rounded granite nobs appear towards the north, and 
great piles gravel, long since consolidated, build regular pattern 
ranges farther south. The long line cliffs fronting the great mountain 
barrier the north marked with nearly horizontal lines like giant courses 
masonry, overlooking the plateau built innumerable thin sheets dull red 
With increased elevation towards the east and with remoteness from 
Kermanshah, the vegetation changes from grass scrub, and from scrub 
woods. The transition seems depend rather remoteness than altitude, 
for trees are still numerous the gullies that take the run-off from Khava 
the Saidmarreh. 

The plateau ends steeply the south along line that almost straight for 
many miles. narrow valley lies between the plateau and the first many 
long whale-back ranges. All the drainage from the north assembles the 
north-east this feature, join forces before breaking through this long 
hump and its three neighbours. The river sets south, almost meandering 
goes, although gorge 4000 feet deep below the crest Kuh-i-Charmi. 
comes out only miles from the source its Mahidasht tributary, whose con- 
tribution has flowed 120 miles get here. These whale-back mountains are 
made many thin, domed sheets limestone, each nearly concentric like 
the layers onion. Though they provide characteristic feature much 
Luristan and throughout the Zagros Mountains, they are absent from the 
scenery for miles downstream from this point. This not because there 
are rock domes, but because the rocks forming them are easily crumbled 
down and carried away unless something hard lies top protect them. 
Several fine ranges diversify the landscape this region, each made cake 
thick resistant limestone shaped like saucer shallow trough, perched 
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upon wasting pedestal crumbling rock. Some these ranges extend for 
many miles, though only mile two wide and divided transversely river 
gorges. They hinder traffic, for cross them laborious and the slopes the 
gorges are too steep and strewn with blocks from the cliffs above permita 
caravan pass. The river too deep here, that crossing involves the 
tedious use the Varizard fine example such mountain. Saucer 
shaped top, its gently sloping surface ends abruptly all round array 
crags looking out nearly 3000 feet above the river; below are the gentler but 
still steep slopes the wasting pedestal, and then gradation the plain 
which not much above river-level. Hulailan the largest several 
plains elevation about 3000 feet above sea-level, marking the site 
former lake. Here the river spreads out somewhat and not normally above 
feet deep. There well-known imamzadeh, shrine, nearby where 
small community makes living off alms, for they are all Saiyids and they live 
besides this holy place. They also turn earned penny from the fees charged 
for guiding passengers across the shifting ford man-handling their baggage. 

The tops these ranges are often wooded and spacious enough provide 
areas grazing, but they are mostly too dry summer and autumn for the 
flocks live there. The most usual shape narrow gutter, inclined north- 
west south-east. Down the tilt, little plains are developed where, besides 
good pasture, there sometimes arable land. One such patch, miles long 
and about miles across, lies east Hulailan, nearly 2000 feet above the 
river. Another stands the west and miles long and miles wide. With 
the wooded slopes rising from them, these little basins provide ideal camping 
and hunting sites, for pig and partridges are had and said that 
gazelle live the plain. 

Just south the Hulailan flat, the river pierces range which can fol- 
lowed across country north-west and south-east for over 100 miles. often 
conforms the usual pattern, but the top undulating instead concave. 
places the convex surfaces have worn through, leaving pair gutter- 
topped mountains lying close together. Where the range wide and more 
saucer than gutter, the surrounding cliffs are places longer clear-cut 
but are flanked great tilted blocks. West Hulailan, this girdle blocks 
reaches width about mile and result settling foundation. The 
outer part the rock slab therefore unsupported and, all rocks are more 
less jointed, pieces snap off. They not fall far but resettle, tilted and 
askew. Such effects are means confined Persia where they are dis- 
played clearly and grand scale. Dr. Hollingworth has recently described 
examples much nearer and others occur obscured woods around 
several hills near Oxford. 

The River Saidmarreh, its journey between Kuh-i-Charmi and Sar-i- 
Tarhan roughly miles the south-west, has four main reaches along all 
which, spite gullies and chasms, weaves pattern bold curves 
resembling meanders. The first reach miles long and directed south- 
south-east. The second holds south-west for miles. The third miles 
long and orientated little south west; the lower part passes through the 


Hollingworth, and others, superficial structures the North- 
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alluvial sheets the old lake near Hulailan. The last goes nearly south for 
miles through series gorges and past the remote ruin the bridge, 
Pul-i-Kuridut; then takes twist south-east and emerges valley Sar-i- 
Tarhan. This brings the Saidmarreh the south the rather open country 
central Pish-i-Kuh. From here downstream has contend with many 
bold rock domes, which contrast strikingly with the ranges the north. They 
are set out nearly parallel with one another and trend north-west south- 
east. average they are little over two miles wide and many times 
long. cross section they form almost symmetrical arch, with steep flanks 
and nearly flat summits. Between the domes are long valleys which vary from 
narrow trenches few hundred yards across broad bottoms miles wide. 
the extremities the domes the valleys merge into rolling plains. These 
lowlands are coloured red and white confused pattern where the under- 
lying sheets gypsum and red marl emerge from the thin soil with its scanty 
growth thistles and grass. Where alluvium thick, they are yellow-brown; 
the grass then richer, and spring least may present fair prospect 
waving green. 

the first these valleys between two domes, trench about 
mile wide. The river turns sharply here from south-east west-north- 
west, but although flowing along the trench, makes notch for itself the 
hard rock the side Kuh-i-Gavah, and pursues its way for miles 
rocky gorge separated from the natural valley narrow wall limestone. 
Then for nearly miles returns the open valley before turning few 
degrees and again entering the wall the mountain occupy gorge 2000 
feet deep, cut right across the chain the lowland the south-west. This 
behaviour first appears fantastic, but imagine the valley filled 
depth about 2000 feet, should left with surface which the river 
course was formed before the limestone dome emerged. 

The Saidmarreh emerges from the south-west flank Kuh-i-Gavah 
point where joined the Karind, big tributary from the north-west. 
This river comes from the fringe Kurdistan, one its mainsprings rising 
the head the walnut groves just above Karind. keeps close the main 
road Kermanshah far Shahabad, where dammed irrigate the 
broad sheet old alluvium, where sugar beet was grown for the Shahabad 
sugar refinery. After keeping few miles more the south-east, the river 
turns south-west and flows through wide expanses alluvium marking 
number old lake sites, similar the one near Hulailan. They are divided 
ridges which also form the mountains west the Saidmarreh. These 
not close the Karind they the main river until reaches the 
chain extending from the south-west side Hulailan. Then the river enters 
gorges wild those the Saidmarreh above and below Sar-i-Tarhan. 
This mountain chain partly the slab and pedestal type, but the south- 
west there fine dome. soon the outer wall this breached, the river 
turns south-east and keeps the natural structural lowland until joins 
the Saidmarreh. 

The mountain wall between the Karind River Tang-i-Mansuri and the 
Saidmarreh Sar-i-Tarhan also breached few little streams which, 


spite their small volume, pass through amazing gashes. Bakhtiari and 
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Kuh Galu there are many examples slot few yards wide cut througha 
300-yard wall solid limestone. These “tangs” Luristan are 
startling than those other parts the Zagros and one time called 
some supernatural explanation—a stroke from the sword Rustam pro- 
digious convulsion the earth. The present tendency invoke initial 
joint the rock and leave the rest the agency the stream itself. 

Thus reinforced its main affluent from the west, the Saidmarreh 
the next range, Kuh-i-Charmin, gorge which forms almost 
sine curve, the tomb Said Ali. Here there broad trough about 
wide, where the river turns south-east and holds generally this 
for miles along the length Kabir Kuh, before again turning south-wes 
and out the plain and the marshes Amara. During these miles 
river abandons the easy way valley four times. Once nicks the 
wall the trough for mile the south-eastern end 
once, miles the south, deep, semi-elliptical valley, cut into the side the 
fine limestone dome far above river-level, preserves 
that here the river has abandoned its early course and slipped back into 
trough its flank. The tributaries from the west rising the Said Ali valley 
are equally capricious. One rises from the col leading the 
village Pusht-i-Kuh, but instead keeping along the lowland Said 
where easy caravan route now runs, enters gorge through the 
Charmin the north-east empty into the Karind River. 

Fifteen miles downstream the next tributary from the west comes in. 
the Jabair Water which comes from the “sanctuary,” narrow valley lying 
along the north-eastern foot Kabir Kuh for miles (Plate 1). The 
limestone slabs Kabir Kuh slope steeply down and disappear 
gentler slope light grey rocks. The valley shut the north-east 
outer rampart mountains, standing perhaps much 4000 feet above their 
adjoining valleys. There are gateways through the rampart, mostly narrow slits 
followed down small streams. But the mountains are old and show 
infirmity. two points between Jabair and Saidmarreh village, some 
Kabir Kuh has collapsed and choked the “sanctuary” with rubble, and 
below Saidmarreh, the rampart, built too high and upon 
foundations, has fallen down for miles its length and made the biggest 
landslide known the course the debris choked the river, making 
lake which length filled and overflowed across the dam. The dam, 
being only loose rubble, was soon cut through and the lake drained. But the 
Saidmarreh muddy river winter, and over the years that the dam held 
its load was dropped form thick cake over the floor the whole lake. For 
miles upstream provides area fertile soil such seldom found 
the mountain belt south-west Persia. All this happened long before the 
days Cyrus. one arm this alluvium that the old town Darreh 
Shahi was built, and other ruins sought Miss Stark are numerous. 
river flows here through broad valley, 50-200 feet below the level the 
lake beds. one place has been bridged, but the river has since moved 
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The limestone crags Kuh-i-Parau, nearly 5000 feet high, with Bisitun 
foot. Red chert and flints predominate the hummocks rising from the plain 
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Kiliks crossing the Karkheh Pai Pul. The caverns the right bank are 
leading canals which once irrigated the plain above 
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course, leaving the bridge stranded. another point, just above the landslip, 
the piers the bridge called Gavmishan remain, washed the river, though 
the arches have fallen in. The Kashgan River, which shall later follow up- 
stream its source near Burujird, comes miles above this bridge. Still 
older than the town and bridges tumulus perched the lake beds, not far 

from the fort one the Luri Khans who flourished the 

For miles downstream through the landslide, the valley great con- 
trast that above. The river flows, without its usual meanders, between 
banks boulder clay, until reaches the wide terraced trough the 
side Kabir Kuh close where the stream from Tang-i-Fanni debouches. 

The trough continues for miles, and then the river enters narrow defile 
where bridge has been cut bulge limestone the floor the valley. 

only feet separated two projecting rocks, one either side. The 

tribal chiefs told that the young men the tribe often jumped rifle 

hand across the stream which ran, deep and silent, feet 

took short run and leapt across the chasm. was certainly worth doing, 

for the fame preceded Burujird, where the chasm was later 

described least yards Ten miles below the bridge the defile 

ends, and the river flows terraced valley the end Kabir Kuh. The 
and terminate miles south-east the scar the 
great landslip. Here the sanctuary shaped like amphitheatre, open 
towards the north-west and backed limestone crags. The outer limestone 
wall the rampart the north-east unites with similar wall the south- 
west Kabir Kuh make gigantic sheath rock, obscuring and protecting 
the core the range. inclines gently towards the turn the river 
prong. 

The two tributaries that enter from the left bank below Tang-i-Fanni come 
from some distance the north, but make little mark the landscape since 
they enter the main valley through narrow tangs the north-east wall. the 
miles from the turn the Saidmarreh the mouth the River Sehzar 
Diz, four other small streams emerge, also through deeply cut gorges. They 
the valleys and ranges the south-western edge the delightful 
park-land eastern Luristan called Bala Gariveh. hill 

lateau which ends line great cliffs facing south-east. Below the cliffs 

awild and broken country sage grey and red rocks, plunging down the 
which follows the river Diz. The roads used some tribes during 

annual migration between high and low grazing lands cross this glorious 
which Edmonds gave the Society excellent account 
part was described ninety years ago Loftus,3 for the 
Commission between Turkey and Persia spent the summer 1850 
nder the heights Kuh-i-Mungarreh avoid the heat the Mesopotamian 
Still earlier, General Rawlinson gave account the lower 

Arnold Wilson, ‘S.W. Persia: political officer’s diary, 148. 

1941. 

“Luristan: Pish-i-Kuh and Bala Gariveh,” Geogr. (1922) 
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Saidmarreh River and this high part Luristan scholarly paper pub. 

Below the bend near Pul-i-Zal, the Saidmarreh usually called 
Karkheh. profile, the country south-westward from the bridge plain 
rising gently north-westward. dull red coloured, with parts wam 
brown. But the plain illusion, for cut system steep gullies 
tiring negotiate and baffling maze the traveller who enters 
guide. The river flows through for miles south-west shallow gorge, 
track can follow for long because succession low cliffs reaches 
water’s edge and the path becomes switchback the sides the arid 
guilies. the end this reach, the river leaves the rough country and 
smooth plain where alluvium overlies the red beds and surfaces them 
racing track. The outer hills Pusht-i-Kuh are close and the 
towards them excellent. The river ensconced about 200 feet below 
surface, and here flows south-east. The plain extends for about miles 
stream along the right bank the gorge, and then the surface deteriorates 
travel becomes abominable. 

After traverse nearly miles, the river leaves its gorge and takes 
plain. little below this point bridge once spanned the river Pai Pul, 
barrage seems have kept the water-level high enough fill the 
canals which reach the river through tunnels the gravel cliffs the right 
bank and direct access the left (Plate 3). Little imagination 
one surveys these decayed works, picture the plain sea waving 
gathered and find its way, doubt, into the granaries Shush. 
security incentive failed and the fields ceased be. Now the 
good spring, when black tents are dotted over the plains some numben, 
marked contrast with the uninhabited country the two days’ 
separating from the first habitations the edge Pusht-i-Kuh. The gran 
still needed, for famine has been stranger Persia. One wonders 
long will before these simple works are restored, and what will the 
happen the best grazing the tribes. How will adjustment between 
nomad and the cultivator effected? 

have not followed the river farther downstream, but have viewed 
the air for miles south Pai Pul, with rolling gravel hills the west 
plains the east. For another miles south-east meanders across 
plains, and then suddenly turns south-west had reached 
through some unseen obstruction. little farther south the low hills 
Ahwaz chain appear interrupted line sombre red rocks. The 
crosses them direct, but beyond turns unexpectedly from south-west 
north-west, and continues that direction until commences 
the Amara Marshes some miles away.? 

Having followed the Saidmarreh across western and southern 
will return the Kashgan which drains much the country the east. 
course can divided into three main reaches. Upstream from the 
with the Saidmarreh miles above the ruined bridge Gavmishan, the 
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miles are aligned north-east Tang-i-Tir, where the biggest tributary 
comes from the east through Khurramabad. The second reach aligned 
north-west from this junction along the trend the country Tang-i-Rikki. 
The third extends from here the source the river, approximately miles 
due east. These reaches are broadly straight, but the Kashgan meanders all 
the way even more sweepingly than the Saidmarreh. Sharp local deflections 
also occur. The two types scenery well displayed along the Saidmarreh 
below Kuh-i-Charmi can detected along the lower Kashgan, but the struc- 
tures are more complicated and the ranges correspondingly wilder. The domes 
are fairly simple structures, but they have suffered more erosion than those 
farther west, and some cases the core has been ripped out like the centre 
decayed tooth. The slab and pedestal ranges are much distorted. the 
west the slab often shaped like open book lying nearly flat; here the slab 
like the same book closed and standing upright. These features are narrow 
and the sides are steep, although the peripheral cliffs characteristic the west 
have disappeared. 

For the first miles above the junction with the Saidmarreh, the Kashgan 
lies gorge through two lake beds, divided stretch white gypsum 
country. Both lakes were produced behind dams erected the great Said- 
marreh landslip. These first few miles the Kashgan are not seen most 
travellers because they are hidden the west the fallen debris. The pro- 
spect generally terraced and treeless, just the Saidmarreh valley. 
The lowest rock gorge the river, just above the old tribal centre Jaidar, 
cut through the south-east end typical whale-back mountain. Like several 
the gorges farther upstream, retains ruins the work road engineers 
who have used these narrow gullies for bridges viaducts brick 
masonry. This the ruin Pul-i-Dukhtar. Beyond narrow trench with 
along, badly-gutted dome the farther side. Consequently this fairly low- 
lying country relieved central hump, formed the next body lime- 
stone below, also cut across the river. The north-eastern flank stands high, 
with cliffs the south and graded slopes the north. the succeeding 
trough, the river changes direction from north-north-east east for miles, 
during which shut between high parallel walls massive rock. The 
upper parts are rough and fluted, but the lower feet are surprisingly 
smooth. The change occurs along nearly horizontal line and sufficiently 
striking arrest the attention any observant traveller. may have 
resulted from temporary blockage the river causing small lake fill this 
narrow trench. Above water-level, etching the rock went usual; below 
ceased. The next dome far from perfect. What left the original 
whale-backed carapace slopes outwards from elliptical hollow miles long 
and miles wide, hemmed cliffs which nearly match height the 
thickness the limestone sheath. Shrubs and trees are more common here 
than downstream, and the higher slopes the woods are quite thick. 

This the last the whale-backs. North belt dull red country, 
cut into numerous minor gullies, recalling the scenery south Pul-i-Zal. 
Here the Kashgan approximately 2900 feet above sea-level and tribu- 
taries join either hand. One from the north-west flows almost direct for 
miles from the pleasant wood-fringed pastures Kishmahur which lie 
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close to, but 2000 feet higher than, Hulailan. About half-way from its source 
picks drainage the left bank from Kiasht, grassy plain miles long 
and miles across, and from Mishanau, another the right bank. Both are 
about the same elevation 4200 feet above The other tributary, 
from the south-east, rises limestone slopes amidst the woods the eastern 
plateau Bala Gariveh. miles long but less direct its passage. The 
first half its length spent among broken red hills. Then for miles 
traverses more open country which many knolls milk-white gypsum show 
through the thin soil and wisps grass. 

The contrast between the plains the west and the higher rolling wooded 
plateau the east striking. Agriculture might succeed the one hand; 
grazing must suffice the other. The one calls for the villager; the other for 
the nomad. other lands, there have been frequent clashes between the 
peasant and the rover. The rulers nowadays are mostly townsmen and 
hard for them legislate sympathetically where the nomad concerned. Yet 
one Persia’s greatest assets her pastures, which can only fully utilized 
land climatic extremes man and his animals are free practise the 
customary and regulated migration from low high country each spring. 
have already mentioned that under the Khans the cross-country tracks for 
migration were kept up. Some sort authority needed the passes areto 
kept open. Clashes arise from trespass crops and from bare-faced 
plundering, but they also arise from excessive wood cutting. The 
thinks terms fuel, and around most Persian towns the trees have long 


since been swept away. Some the Khans least loved their trees trees, 


and enforced some conservation, the fuel for tribal needs being provided 
wind-falls. This kept the country-side beautiful and ensured fuel being avail- 
able indefinitely the remoter districts. Any overriding authority has 
aware this aspect, for the woods are ravaged, migration becomes more 
and more difficult account fuel shortage. 1934 the motor road along 
the Kashgan had just opened virgin woods the rape the charcod 
burners, who felled and burnt the trees and loaded the product the 
lorries running empty the railhead Andimishk. With knowledge the 
problems and enlightened direction, should become possible for both 
cultivators and nomads live the land and tolerate the other the ultimate 
advantage both and the land whole. 

Northwards beyond this red terrain, the valley turns sharply east and forms 
another wild gorge along the grain the country. The north side the 
ravine formed tremendous sheets limestone, slanting steeply down 
the river. The road keeps close the other bank, and from the south side 
rises giant staircase the lofty spur above. This provides fine view- 
point across elliptical area upstream, miles wide and about miles long, 
which zones rock-colours conform the regular geometrical structures 
below—one inky, one sage, one light slate-grey, and one cream-coloured. 
These girdle low central dome through the middle which runs the river 
bed. Beyond rises the next chain, typical slab rock its pedestal the 
western end, with narrow tree-clad edge slit the river Tang-i-Kalhurd. 
Ruins are visible here the right bank, providing further evidence that the 
Kashgan River new inland route. West Tang-i-Kalhurd, the lime- 
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stone slab forming the top the mountains has shut like book, and the 
range narrows down less than mile width, with the ridge located not 
the top the rock sheet but its upturned edge. the east broadens 
out, the rock returns less disturbed position, and expands into 
undulating and locally fractured sheet forming nearly all the surface Bala 
Gariveh. Though sometimes worn thin, the limestone rubbed through only 
few small patches. 

The prospect north Tang-i-Kalhurd similar that south: long oval, 
displaying much the same design and colour, though the central dome 
larger and the width the ellipse about mile more. Both merge into the 
Kiasht plain north-west; both are circled cliffs the south-east, and both 
are gouged out the western margin the Bala Gariveh plateau. The range 
the north-east side, like all those the slab and pedestal type, depends 
the preservation relic the once continuous limestone sheet. The 
fragment here lies like open book the west, closed the neighbourhood 
the river gorge Tang-i-Tir, and open again the south-east where 
unites with Bala Gariveh. the east side the plateau overlooks the Sehzar; 
the north-east fades into the outskirts the Khurramabad plain. The 
whole lies between 5000 and gooo feet, and unusually thickly wooded 
(Plate 5). crossed just after Christmas 1934 when, although snow fell 
thickly, most rapidly disappeared except the northern slopes. How 
much fauna lives the region best discovered after fresh fall, when the 
trails many animals cross it. The rock partridge, which the most common 
all game, real disadvantage soft snow. Normally the birds are great 
runners and rise reluctantly. They can neither soft snow, and are rela- 
tively easily captured. The only other occasion when they can easily 
approached when hunted one the great hawks that look like eagles; 
then they will lie within few feet man. 

mile north Tang-i-Tir the Kashgan forks. The main stream comes 
from the deep gorge Tang-i-Rikki, miles away the north-west; the 
lesser collects the drainage from Khurramabad, miles the east. The 
former crosses two plains: one 3650 feet above sea-level beneath the almost 
perfect whale-back range, 1500 feet high and miles long, which extends 
from the fork the river Pul-i-Kashgan; the other above this bridge 
3750 feet, the foot the wooded slopes and light-coloured cliffs bounding 
the flat-topped Kuh-i-Mahpal, which often features Morgan’s 
commands magnificent prospect. Southwards can seen much the 
pattern mountains and depressions across which the Kashgan cuts. South- 
eastwards Bala Gariveh forms distant undulating plateau rising towards the 
east. Eastwards Kuh-i-Safid dominates the landscape with even, lofty 
skyline rising 10,000-feet summit. tails off north-west Tang-i- 
Rikki, and more gradually south-east towards Khurramabad. Here the line 
interrupted the mass Kuh-i-Yafta, which merges with Kuh-i-Safid 
the view but fact short detached range its south-west side. Lower, 
and perhaps darkened cloud, Kuh-i-Rakhai also stands front the 
main range, mountain the pedestal type marked contrast with the great 
dome behind. Between Kuh-i-Rakhai and lies the plain across 

Morgan, ‘Mission scientifique Tomes and III. 
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which the Kashgan flows with few meanders and one point dispersing into 


several minor channels which soon coalesce downstream. Its banks provide 
easy watered road for travellers. The shorter, stony, waterless route 
Khurramabad along the valley between Kuh-i-Safid and Kuh-i-Rakhai has 
often proved unsafe for caravans. Northwards from Mahpal, grey hills merge 
into rugged wilderness between the slopes Kuh-i-Safid the one hand 
and Kuh-i-Charmi the other. North-westwards Mahpal itself runs 
thickly wooded plateau. Westwards the escarpment Varizard close 
hand and shuts out more distant views. Upstream the Kashgan flows ina 
gorge from Tang-i-Rikki the head the plain Tang-i-Gashumar, 
distance about miles. The only track keeps high above the river the 
right bank. depressing stretch monotonous sage-grey country, unin- 
habited and unusually sterile. The surface detail rough and jagged. The 
route not much used now, though causeway, built into the cliffs along the 
upper end Tang-i-Gashumar, indicates that this was once engineered 
and important road. 

Immediately above this defile, red landscape opens out and 
triangle miles long and miles across the base. The river keeps near its 
southern edge, and the foothills Kuh-i-Safid rise from its left bank. 
with Kabir Kuh, kind sanctuary hugs the north-east side Kuh-i-Safid 
behind rampart foothills which line the river. The country rises gradually 
from the right bank the highland Kuhsar, 3000 feet above (Plate 6). The 
country open, though the surface much cut little channels. The 
responds the altitude with abundance shrubs and bushes place 
the pernicious grasses and thistles the lowland, where every seed barbed 
designed drill and most leaves are razor-edged. the larger valleys, 
dense thickets rushes shelter pigs day and innumerable birds night. 
Some tents and few huts may found here even winter, and the flocks 
sheltered them find picking close hand. The surface detail, 
and keen the low country, blunted and almost rounded this upland. 
The summit Kuhsar also rounded, but near the top the gentle southem 
slopes are scarred several narrow gashes where the runnels collect their 
way the Kashgan. 

Kuhsar notable view point. the south Kuh-i-Safid fills sector 
rather more than right angle. Its north-eastern flank much rougher than 
the south-western, probably due erosion sharply folded rocks, though 
some might attribute the high cliffs and recesses ancient glaciers which 
sapped small corries. the foreground the hummocky surface descends 
gently for miles the valley the Kashgan and the dark outer rampart 
Kuh-i-Safid, breached here and there stream from the mountain. the 
north, the other side Kuhsar, lies continuous chain mountains, 
shutting out the rest the world from Luristan and placing 
between and Burujird. Between the chain and the gentle gravelly northem 
slopes Kuhsar the wide plain Alishtar, 2000 feet below. 

This milder terrain Kuhsar hemmed the west Mira Kuh, one 
the wildest mountains the province. shape irregular pyramid, 
with shoulder the north-west and steeper serrated one the south-east 
the edge the red Kuhsar district. fashioned out great cemented 
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Bala Gariveh with Kuh-i-Hashtad Pali the background. The high 
plateau well wooded and the trees show against fall snow 


Looking towards Kuhsar across the red country the east: gently rising pla 


with complex minor relief 
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gravel bank, tilted the south and deeply etched weather. thousand 
rills have coursed across its southern face, leaving precipitous gullies. Between 
them are spurs linking steep bare facets yellowish rock. 

The Kuhsar district continued south-eastwards tongue red 
country some distance from Kuh-i-Safid, with the relics well-formed 
dome interposed between. The river too leaves the flank the big mountain 
and slits the sheath this dome the north-west end. The red country ends 
near Kaka Reza, where there masonry bridge across the Kashgan the 
road between Kermanshah and Khurramabad. This the southern limit 
the mountains the Burujird group, and near here the river emerges from 
them through deep gorge. These mountains from the north provide new 
feature the landscape. They resemble the domal ranges the south but 
are not nearly regular. The smooth summits are replaced little pointed 
peaks, and the regular rock slabs are missing. the primeval sequence 
great mountain domes had been disturbed and the units jostled together 
and crushed the process. 

The gorge issuing Kaka Reza miles long, with rocky floor only 
for the lowest miles. Above Sartaf, though the rock walls steeply from 
river-level, sometimes for 2000 feet, the river flows gently through bed 
thick soil. This makes even floor and turfy road such seldom found 
these valleys. tributary from the north cuts right across the grain the 
mountains from Shuturmil tremendous gorge, also packed with bed 
silt. This was used for one the unmetalled tactical roads leading from 
Khurramabad Sardeh, the heart Bairanawand country. There 
can little doubt that this system gorges was carved out first, and later 
blocked about Sartaf while carpet sediment was laid down. 

The last miles along the Kashgan the lofty mountains where rises lie 
through fairly open country. The mountains enclose considerable grassy 
basin, crossed the main road from Akwaz Tehran, which the head 
waters assemble from the easy grassy slopes that fall from the watershed 
between Khurramabad and Burujird. Close the south-east the gorge 
the Sehzar Tang-i-Bahrein, through which the railway emerges the 
plains where the opium poppies the Burujird district are grown. 

The massif referred the Burujird group would fine tourists’ play- 
ground were safer. easily accessible from the motor road; peaks rise 
more than 11,000 feet which make climatically delightful summer; 
and there ample fresh water. Three valleys with easy col the head 
each make possible traverse the area with pack animals, and from them 
variety climbs are accessible. The northern route keeps the foothills 
bordering the Burujird-Nehavend plain and crosses pass the north-east 
end the Khava plain Falakadin. The middle route crosses watershed 
10,000 feet between the peaks Kuh-i-Chihil Naulakan the north 
and Kuh-i-Vilash the south. among the much sliced rocks the 
former that rock climbers may find ample satisfaction. gorge cuts into the 
southern face this range deeply that November Falcon found intact 
ice bridge formed avalanche the previous year. The southern route 
passes the col Sardeh and has some easy climbs either hand 
attractive scenery. leads the southern edge the Khava plain and 
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group nobbly hills near Hamman made the westward prongs the 
mountains. The massif provides the collecting ground for several 
the Kashgan, and the broken nature the rock sheets releases many 
which feed them when surface run-off negligible. 


Along the southern route Sardeh, much older land surface 
about 7000 feet above sea-level preserved. The headwaters both 
Kashgan and the Sehzar have sadly gashed it, but enough remains makeit 
clear that one time was from about this level, then regionally developed, 


that the mountains rose. the west there are several plains preserved 
different levels: Khava 6300 feet, Alishtar and Dilfan 5500, Kishmahur 
about 5000, and Kermanshah and Bisitun about 4500 feet. There 
many plains near the Saidmarreh, such Kiasht and Mishanau abou 
4200, and Ramishk little lower, Tarhan 3200 feet level with Hulailan, 
and the plains Jaidar and Saidmarreh 2400 and 2250 feet respectively, 
All these indicate complications the geographical development the 
scenery. The behaviour the rivers relation the mountains makes 
clear that much their course was planned surface level higher than 
the ranges they now cut through. High plains and old lake deposits 
near the rim central Persia Bakhtiari country well Luristan, and 
all conform the hypothesis that the drainage was mapped out long ago ona 
rather plane surface, fragments which are still preserved between 7000 
and 8000 feet above sea-level, extending south-westwards from near the 


present watershed around the basin central Persia. Only few hills ridged 
its breadth, such the precursors Kuh-i-Safid, Kuh-i-Gavah, and Kabir 


Kuh Luristan, and Zardeh Kuh and few others Bakhtiari land. Even 
the high sierra from Avroman Kurdistan Ushtarinan Kuh was not 
continuous. 

The present scenery has resulted from the wearing away the surface upon 
which the drainage pattern was initiated, probably during tilting and 
Erosion has acted differentially, laying bare the once hidden structures, 
cess greatly influenced the ease with which some shaly beds were removed 
and the much greater endurance the limestone deposits. These folded 
domes have been generally resistant ordinary denudation, although fairly 
rapidly incised the rivers working vertically down beds established 
earlier stage, least 5000 feet above their present levels. Occasionally minor 
re-adjustments have occurred, Kuh-i-Kuljar, where the original 
ment the Saidmarreh River, after being deeply incised the body 
great dome, was abandoned and the river slid into the more rapidly wom 
trough the domes’ flank. Weather has been the chief force laying bare the 
rock structures lying below this earlier surface, but minor features result from 
later filling some rocky valleys local accidents like landslips. Though 
taking many thousands years achieve the present landscape, the weather- 
ing period short one geological standards. The whole process 


ing down and initiation the drainage has happened since the end the 
Miocene. 
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DISCUSSION 


Before the paper the (The Rt. Hon. Sir said: Our 
lecturer this evening, Dr. Harrison, well known traveller and 
geologist who has frequently lectured our Society upon his work Iran and 
Peru. speak his journeys Luristan, that broken moun- 
tainous country the Iraq boundary. his Asia Lecture three years ago, 
described the routes through the great mountain barriers southern Iran. 
His paper to-night will usefully supplement this, for Luristan occupied 
the north-westward extension these ranges. Dr. Harrison, working with 
Colonel Falcon, whom are glad see present, carried out survey this 
rather inaccessible region magnificent scenery, and look forward his 
general account and his photographs. 


Dr. Harrison then read the paper printed above, and discussion followed. 

Lieut.-Colonel would like first say how much have enjoyed 
seeing pictures the country over which Dr. Harrison and travelled about 
twelve years ago. Secondly, would like tell you rather amusing incident 
which happened the north side the Kuh-i-Kuru. pitched our tents 
and, one one, the villagers came see us. The first man who came 
was wearing the greatcoat Glasgow Tramways employee; the second had 
ordinary G.P.O. greatcoat; the third was wearing the constabulary great- 
coat; and the fourth the jacket pilot officer the Royal Air Force. The 
explanation this extraordinary event was that there was great deal 
smuggling over the hills from Iraq, and could only assume that all the 
Services sold their Service clothing instead handing in. 

several occasions Dr. Harrison pointed out that there had been consider- 
able deforestation. During the whole our travels the south Persian hills, 
was extremely impressed the way which deforestation affecting the 
country and how little planning would require take steps against it. All 
the country between 3000 and 7000 feet the Persian hills, our experience, 
can support trees, but only very small proportion has the forest that 
presumably once had. the photographs you saw all stages deforestation. 
When you see the way which the caravans out from the towns hunt for 
fuel, not surprising that the course thousands years everything that 
will burn has gone from some the plains. may make suggestion our 
Persian friends, that they should give the question afforestation very 
serious consideration and plan long-terms put stop deforestation. 
Once came upon number full-sized oak trees that had been felled. 
could not see the reason for it, asked the tribal people who replied that they 
cut them down that the goats could feed the leaves. When you consider 
that takes oak trees about two hundred and fifty years attain maturity, 
obvious that that sort depredation has serious effect the country. 

The Colonel Falcon has expressed what must have been the feel- 
ing aroused most the pictures have seen. The improvidence 
Man and the greediness goats are responsible for those, doubt, aestheti- 
cally beautiful, but economically deplorable views. However, that the way. 
The lecturer has told remote and wonderful country, and rivers that 
the most extraordinary things. What has not told the hardships 
and difficulties his journey. has given most delightful evening, and 


sure can say him your behalf you very much indeed, Dr. 
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MANUSCRIPT ATLAS BATTISTA 
AGNESE THE SOCIETY’S COLLECTION 


CRONE 


THE ATLASES presented the Society the Trustees 
Henry Yates Thompson magnificent example manuscript porto- 
lan atlas, which, though unsigned, may confidently ascribed 
Agnese, and dated approximately 1550. briefly described Mr. 
Yates Thompson his catalogue the second series fifty 
manuscripts Cambridge, 1902. Before discussing detail, may 


useful indicate briefly the development these atlases, and the relation 


Agnese’s work it. 

The earliest known portolan charts date from the early years the four- 
teenth century, though clear, from incidental references, that they were 
existence the preceding half-century least. Early their history they 
assumed certain definite characteristics, which the class known “‘normal” 
portolans preserved with few changes throughout. Their main features are: 
they cover general area from the Black Sea the western coast Europe 
and North Africa, extending the north the Baltic, which frequently 
included; the coastline, though faintly drawn, emphasized the closely 
packed series names, the majority black with important places red; 
they provide special method ascertaining direction. The earliest charts are 
covered numerous lines which radiate from two more points, generally 
thirty-two lines from each. The next stage the combination these 
lines with indications the cardinal points, the Angellino Dolorto 
chart 1325. compass rose appears for the first time the Catalan 
world chart 1375, and the fully developed symetrical arrangement com- 
pass roses and direction lines late development the charts. selecting 
direction line parallel his proposed course between two points, the pilot 
could read from the compass rose the direction required follow. (Mag- 
netic variation not indicated.) Whether the evolution the portolan chart 
was dependent upon the introduction the mariner’s compass has been much 
debated. Their content probably embodied material from the written directions 
peripli, which were use from Roman times, and the earlier charts were 
put together from sectional charts the coasts. The construction the 
earliest known chart, the so-called Pisane,” strongly suggests this. 
doubt assembling these sections, use was made compass bearings. The 
charts have meridians parallels; long they were confined the 
Mediterranean area, the problem the sphericity the earth raised 
culties. has shown, the resulting outline was remarkably 
accurate. 

very early date was often the practice divide the normal 
into number sheets, and bind them atlas. doubt these were 
intended more convenient for the libraries wealthy amateurs geo- 


graphy, rather than for the practical use seamen. early example the 


portolan atlas Petrus Viscomte, dated 1318. 
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The normal portolan showed detailed interior geography beyond fey 
rivers and mountains, the Dalorto chart. But the superiority 


delineation the Mediterranean and European coasts generally was 
recognized, and the end the fourteenth century the portolan 
was incorporated series great world maps, largely the work 
cartographers. With the expansion the knowledge the world 
resulted from the great voyages discovery, fresh problem—the sphericity 
the earth’s surface—arose, which was ignored the construction 
portolan charts, and this was not solved for seamen until the time Mercator 


and Edward Wright. The general style the portolans however was retained, 


may seen the Portuguese and Spanish charts the sixteenth 
and, even after the introduction engraving, printed atlases until 
eighteenth century least. 

During the sixteenth century the illuminated manuscript atlases were 
ing losing battle with the finely engraved atlases which began issue from 


the presses Italy and the Netherlands. These too could illuminated 


hand for the libraries wealthy merchants, that time the manuscript 
atlases went out fashion, their last considerable representatives being 
numerous atlases Battista Agnese. 


The Yates Thompson copy consists eighteen leaves vellum, 
temporary Venetian binding tooled olive-green morocco, with four silver 
clasps cms.). the inside the front cover there pencilled 
note Henry Harrisse attributing the atlas Battista Agnese, and 


“Paris Oct. 1883.” the back cover, there cavity hold small 


pass, now missing. Each map, extending across two pages, enclosed 


gold lines rectangle measuring cms. 
The first leaf blank; the second there coat arms, with astro- 


nomical table the verso. The third leaf has armillary sphere gilt. 
the verso leaf and the recto leaf there finely drawn and 
Zodiac. Then follow the thirteen double-page maps, the order 


below. Finally there are two pages cosmographical notes. 


None the maps are signed dated; there little doubt however 
discussed below, the atlas may attributed Agnese. The signed 
generally bear inscription the following form: baptista agnese 


fecit uenetijs, followed the date. 
The maps have all the portolan characteristics; thirty-two point 


roses; direction lines red and green; the smaller islands solid gold, 
green, red; the larger islands outlined these colours. The coasts are 
lined blue, are the rivers when shown. The general highly 


effect unfortunately not apparent from half-tone reproduction.* 


Maps the Yates Thompson atlas 


verso and recto). The Pacific Ocean, from Malay peninsula and 
China coast west eastern coasts America east. 


valuable monograph: manuscript atlases Battista Agnese,” reprinted 


Papers the Bibliographical Society America, vol. xxxv, 1931. 
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The central meridian divided and numbered for each 10° latitude; the 
equator for each 10° longitude, numbered from east from then 10° 
90°, and 60°. There scale left-hand lower corner, 100 
ponto (100 miles from point point). 

The East Indian islands are only partially Timor, small castle 
red and gold, has the legend Timor castello timor 
The last two names northern end the China coast are pescadores and 
rio casa; near large red and gold castle the head wide estuary, 
undoubtedly Canton. There are two islands only the central Pacific, 
los tuburones and paulo. These islands were discovered Magellan; 
his landfall the East Indies, los latrones, also shown. Provincia 
Insulae Molochae appears prominently capitals. The western coast the 
American continent from the Californian peninsula the Strait Magellan 
interrupted gap central American portion. The Gulf California 
with red above the carelessly written legend Mar vermoglio 
que nolcanal plena mar hai brazas baxa mar The most northerly 
name here engimo. The eastern coast extends further north, about 
the last inscription being terra che descoprio steuens comes. Conspicu- 
ous are large blue lake with castle the centre, timitistan civitas vel mesicho 
(Mexico), bank shoal off the east coast coloured green, and mountains 
gold South America, which has the inscription Mundus Novus. 


Africa, and most Arabia. 


The equator divided 10° east and west central meridian, that the 
Canaries, and titled linea meridiana ptolomea, which also graduated for 
latitude. Many islands Atlantic; tristan cuna, and near que 
gro. alvariz; ferando rogna (Fernando Noronha), elena, and que 
acou martin vaz. Many names coast Africa, but interior blank; great 
distance from head Red Sea Mediterranean. Vignette trees Brazil, 
and Rio Platta conspicuous. Outline Caspian Sea Ptolemaic type. 


III continuation the east, overlapping with Eight cherubs’ 
heads indicating winds, with names, Nort, Nordost, etc. Central meridian 
and equator divided into 10°. 


Unlike and II, three rivers are included, the Nile rising two lakes south 
the equator, from the more westerly which rio runs the 
sea; ganges fluvius, flowing from north-east; and rio canton. The names 
coast China not completely correspond those the last name 
this case agoa pancirada. Several islands Indian Ocean, including 
che descobrio aton piloto and ioan lisboa patron. 


Europe, except for southern portions Mediterranean peninsulas. 


Essentially land map, though based portolan with compass rose and 
system direction lines; interior, cities, rivers, carefully drawn and 
coloured mountains and forest. The names the inland towns different 
hand from those the coast, and, Britain least, more modern forms: 
the continent many the city names are followed figure, apparently 
representing the latitude, most cases accurate the nearest degree, e.g. 
gedanum vel 56. have found description any other Agnese 
atlas with this feature. The map however has scale latitude longitude. 
The outline the British Isles resembles that George Lily’s map 1546, 
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Scotland named Old and newer forms names mixed, 
London, Boston, Lin, and also artamua, porlam. 


Spain and North-west Africa, portolan style with some interior 

graphy. 
Without indication latitude longitude. long river, Bagradus 

north Africa. 

Western Mediterranean, from Straits Gibraltar western Sicily; 
portolan style. 

VII Central Mediterranean and Italy; continuation, with overlap 
same style. 

VIII Eastern Mediterranean; continuation VII; few city symbols 
Palestine and Egypt. 

Black Sea; portolan style with eight wind heads. 

Aegean islands, including Crete; this portion VIII larger 

The Baltic, Scandinavia, Iceland, and Gruntlandia pars. 


This entirely different style from the preceding, and essentially 
land map, without compass roses direction lines. The land surface 
coloured yellow; the coasts generally outlined light green and sometimes 
bordered with blue east and south-east; the sea blue with wavy 
lines. Divided for latitude left-hand side, single degrees from 55° 


90°; top centre, single wind head with legend right Polus mundi 


arcticus. scale miles. 

number figures monarchs seated thrones, and two monsters 
sea. north Scandinavia, four figures around red cloth suspended from 
pole, rubeum asta levatum adorant. This legend recorded 


Olaus’ account the Lapps (‘Historia gentibus septentrionalibus,’ Rome, 


which writes that they worship the sun and also red cloth ona 
pole, account its resemblance the blood animals, that divine 
virtue may enter into them. 


This map based the engraved map Olaus Magnus, first published 


1539. 
XII Oval map the world, surrounded twelve wind heads. 


central meridian divided each 15°; meridians also 15° apart, but 
numbered. 


The land surfaces are green, with rivers and lakes blue; small town 
symbols red and gold. 

The northern coast-line Asia and North America north California left 
indefinite. Scandinavia shown long peninsula running towards 
Pole. indication Greenland. South Terra Bacalaos, narrow 
east-to-west strait. gold line from Spain Pacific coast South America 
—per andar peru; black line via Strait Magellan—per andar 
another returning the Cape—el tornar moloche. 

The outlines the continents general are rather crudely drawn; that 


Africa inferior Map II. Owing small size, features and names interior 
not extensive imaus mons Asia; also volga siue rha fluvius quen tartari 
vocant. The Indus river with five head streams runs past cdbaia, 
inland, the sea near diu island. 


XIII Old World after Ptolemy stereoscopic projection. Southern coast- 
line enclosing Indian Ocean omitted. General style similar that XII. 
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SCRIPT ATLAS BATTISTA AGNESE THE SOCIETY’S COLLECTION 
MANU 


Sources 
the three sections the world chart are assembled, clear that 


Agnese based upon map the Diego Ribero type, e.g. his manuscript map 
Ribero was one several Portuguese cosmographers the service 


who were engaged the controversy over the precise position the 


Moluccas relation the Portuguese and Spanish spheres delimited 
the Treaty Tordesillas, 1494. Considerable differences nomenclature, 
however, suggest that Agnese was not working directly from the 1529 chart, 
though the correspondence the outlines close. 

the Ribero chart the longitudinal extent the old world about 150°, 
overestimate about per cent. correspondingly reduced the width 
the Pacific about per cent. Agnese’s chart this discrepancy 
further increased, the old world portion being about per cent. too wide, and 
the width the Pacific being about per cent. too small. may noted 
that was the aim the Spanish negotiators restrict the width the 
Pacific order bring the Moluccas within their sphere. The prime 
meridian Ribero’s chart the line demarcation running approximately 


through Para, and the Moluccas lie just within his 180th meridian. Agnese 
adopted complicated method numbering his meridians, probably suit 
the division into three sections, but too brings the Moluccas into the 


Spanish sphere. would expected, the north-to-south extent the 
continents closer reality, the latitudes prominent features having been 
observed with considerable accuracy. 

Agnese follows the Ribero delineation the East Indies closely, but has 
moved the north coast Java the east, and the names this stretch are 
quite different. has the same great exaggeration the extent latitude 
Gillolo (Halmahera), but gives the names two the Moluccas only: 
tenedo (Ternate) and tidor. 

the eastern side the Pacific the main difference that Agnese extends 
the North American coast include California, drawn peninsula, with the 
“mar vermoglio” inscription. was the first show this result Francisco 
Ulloa’s voyage, 1539-40. The names attached the coastline however 
not agree with those any extant account the voyage, and Wagner 
suggests that Agnese used report chart the pilot, Pedro 

There are slight differences elsewhere, but not sufficient importance 


listed here. 


The world map drawn upon elliptical projection, with straight 
parallels and curved meridians. appears have been first employed 
Benedetto Bordone his (Venice, 1528); derives from one the 
projections used Ptolemy, and was later developed Sanson. Bordone’s 
central meridian runs through the Caspian and Persian Gulf, and the meri- 
dians are intervals 20°; Agnese uses the Ptolemy meridian, with 
interval 15°. Though the two maps not resemble each other closely, 
there are points which suggest that Agnese knew Bordone’s work. The 
latter has the beginning the narrow strait south his Terra del laboratore, 


and gives plan the city Temistitan, which Agnese emphasizes all 
his charts. 


Op. cit., 17. 
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MANUSCRIPT ATLAS BATTISTA AGNESE THE SOCIETY’S 


From maps other atlases attributed him, apparent that 
was acquainted with the map the British Isles George Lily, 


Rome 1546. After this date, has improved outline for Scotland 


although the resemblance Lily not 

has been stated, the Yates Thompson atlas does not bear 
signature. Briefly, the reasons for assigning him are based the content 
the atlas, the cartographical information presents, and the execution 
the charts. Most the atlases bearing his name contain plane chart 
world three sections, normal portolan sections, generally one 
topographical maps, and two world maps. All these elements are represented 
the Yates Thompson copy. The general delineation the coastlines 
also paralleled other copies, are the decorative style and the writing 
the names. 


Date atlas 


Wagner has worked out classification Agnese’s manuscript 
which comprises three main groups: Pre-Californian, 1535-41; 
Californian, Post-Californian, i.e. with delineation the 
this copy and with new outline for Scotland, 1553-64. These 
further sub-divided according less important changes. assigns the 
the Yates Thompson atlas, and study the original suggests 
reason for rejecting this date. 


Battista Agnese 


cartographer should have survived. All that known him the 
ment the signed atlases that was Genoese working Venice. His 
earliest dated atlas from the year 1536. states that Agnese 
duced conventional portolan chart 1514. does not however bear 
full name, being signed januensis” only. view the 
between 1514 and and the fact that his last dated atlas from the 
1564, seems difficult, without further evidence, accept the 1514 
his. From the period from 1535 1564, there are sixty-two atlases and 
doubtful copies extant which are signed him closely resemble his work, 
according Wagner’s listing. not excluded that some these may 
been produced draughtsmen working under his supervision; and 
not unlikely that the colouring and decorations were the work 
other than the draughtsman the charts. The strong similarity 
the general appearance the atlases suggests however that they were 
executed under Agnese’s supervision.3 

Estimates the cartographic value Agnese’s work have varied. 
have regarded him mere copyist, but the recent tendency has been 
Andrews: the portolan charts,” Scottish Geogr. Mag. 
203. 

Geogr. Ital., (1928) 228. 

According Bartolomeo Crescenzio, ‘Nautica mediterranea,’ Rome, 1601, quoted 

Magnaghi (Riv. Ital. (1908) 75), was usual for one draughtsman 


the outline, second write the names, third add other details, and fourth 
ornament the whole. 


MANUSCRIPT ATLAS BATTISTA AGNESE THE SOCIETY COLLECTION 


his work rather more highly. has been shown above, was evidently 
touch with contemporary progress cartography, and introduced im- 
provements into his maps from time time, though the general content was 
standardized early date. Professor Almagia has remarked that the map 
Italy found several Agnese’s atlases certain respects the best pro- 
duct sixteenth-century cartography prior the large map Giacomo 
Gastaldi, 1561, and that his regional maps Italy, e.g. Piedmont, used 


sources which are not now extant. 


comparison Agnese’s world map with others current about the same 
time means his discredit. Gastaldi’s “‘Universale Novo” and his 
“Carta Marina” the 1548 edition Ptolemy are vitiated the theory that 


the Americas were appendage Asia. The general map Munster’s 


“Cosmographia,” 1544, relatively crude. Agnese least refrained from 


doubt because accepted the work practical cartographers 


such Ribero. Though his atlases were designed for the libraries the 


wealthy, they circulated widely and were held repute, that they must 


have contributed truer understanding the configuration lands and 
seas. 


Notes two other atlases 


the Andrews collection there are photostats two atlases, unsigned but 
closely resembling the Agnese type, which are not included list. 
The first, the Preussische Staatsbibliothek, apparently the atlas quoted 
earlier lists being the Phillips collection, No. 1912. contains 
declination table and zodiac, and eleven maps. The equinoctial line the 
Zodiac has the date 1536. The maps are rather larger than the Yates 


Thompson copy, the dimensions being centimetres. This atlas may 


placed between Nos. and VII Wagner’s list, and dated 1538. 


Declination table and zodiac. Pacific portion world chart. 
California peninsula; Yucatan island; rio serrado most westerly name 
west coast America. Atlantic portion world chart. east, 
African coast from Gibraltar Cape Good Hope; large number coastal 
east coast America rio only. Indian Ocean portion 
world chart. Moluccas not shown; many names Madagascar, Nicobars, 
etc. Plane chart world. Equator not divided for longitude; American 
continent north Florida constricted narrow peninsula; Scotland shown 
island. Western Mediterranean. Eastern Mediterranean. 
Adriatic. Greek archipelago. 10. Black Sea. 11. British Isles and Western 
Europe. Netherlands shown single island barbant, utrecht). 12. Oval 
map world. general similar copy; but portion Asia 
shown eastern margin, Cataio Provi, and guinsai, and different repre- 
sentation north-west Europe. 


The second atlas the British Museum manuscript, Egerton MS. 2854. 
The maps are slightly larger than the Y.T. copy, being centimetres. 
the Wagner classification its date would fall between the years 1545 and 

Pacific portion world chart. Very similar but Yucatan still 
island. Atlantic portion. Scotland shown island. Indian Ocean 


‘Monumenta Italiae Cartographica,’ pp. 15, 16. Firenze, 1929. 
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portion. Eight wind heads margins. Western and north-western 
Scotland not island, but general outline Baltic outline inferior 
T., but otherwise maps very similar. Spain and North-east Africa, 
Western Mediterranean. Central Mediterranean. Eastern 
ranean. Black Sea. 10. Grecian archipelago. 11. Oval world map. 
similar T., but without strait across North America. 12. Old world 
Ptolemy stereoscopic projection. 


CUMBERLAND POPULATION MOVEMENTS, 
1871-81 


BAINBRIDGE 


HEN THE returns showing the population Cumberland 

examined (Table six well-marked periods are evident. From 1801 
1821 the population increased rapidly, the intercensal increases being 
per cent. respectively. This was followed period 
growth until 1871. The ten years from 1871 1881 showed the 
numerical increase—an increase 30,394. However the expansion was 
short duration and was followed period reduced growth from 
1891. Then for thirty years, from 1891 1921, the population changed 
less than 10,000. This was followed decade decrease from 


Table Population the County Cumberland, 


Percentage intercensal 
Population change and Wales 


The civil and registration county areas Cumberland are identical (970,161 acres), 


which makes the handling figures simpler than for counties such Durham, 
they are not. 
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CUMBERLAND POPULATION MOVEMENTS, 1871-81 


The decade was one the most important the industrial history 
Cumberland because included boom period the iron and steel 
industry. This apparently reached its zenith 1873, when the highest prices 
obtained for hematite ore and hematite iron were and 195s per ton 


Cleator 
S eBorrowdale 
WHITEHAVEN 
Iron ore mining 
+24°6 
CUMBERLAND 
BOOTLE relation the Coal and Iron Ore areas 
and Percentage Population Changes the 
decade 1871-81 
Millom West Cumberland Coalfield 


Iron ore mining 


1871, Cumberland had furnaces with blast, and 
1881, furnaces with blast. This quick uprising the metallurgical 
industry resulted striking population changes which affected the towns 
where the furnaces and works were built, especially Workington. The greatest 
changes however occurred the iron ore mining areas, where quiet rural 
grew into busy mining centres. Because the coal mining industry was 
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CUMBERLAND POPULATION MOVEMENTS, 1871-81 


relatively old, the population increases the coal mining parishes wer 
gradual and less remarkable. 

The four Registration Districts which covered the whole the 
belt West Cumberland—Wigton, Cockermouth, Whitehaven, and 
had combined population 1871 125,333 which ten years later 
151,746; the five remaining districts, largely agricultural, had population 
94,920 1871 and 1881 (Table 2). The increase the industrial 
west due migration was 4415 per cent., while the eastern districts 
migration 6002 6-3 per cent. may assumed that many 
emigrants went the western industrial region because there evidence that 
migration from Cumberland whole was insufficient account for 
The census returns indicate that while the population the county showed 
intercensal increase some per cent. due the excess births over 
deaths, the actual recorded increase was only per cent. There was 
fore adverse balance 0-7 per cent. 1587 people, although the actul 
migration was greater, for immigration was also considerable. 


Table 2.—Population Registration Districts Cumberland, 1871-81 


Area Percentage 

Whitehaven 47,572 59,292 +246 


This movement people from the rural central and eastern parts Cum- 
berland the coal and iron ore mining districts the west also apparentin 
the fact that between 1871 and 1881 the combined population the 
parishes covering the West Cumberland coalfield increased from 
74,700. Similarly the population the seven parishes the northern ironor 
mining area around Egremont and Cleator Moor rose from 18,960 
25,020 1881, when Cleator Moor reached its peak population 
times that 1801. The two parishes the southern iron ore mining area 
around Millom also showed striking increase, from 4656 1871 8072 
1881, with the parish Millom having the greater share (Table 3). 
Apart from this internal migration, many people came Cumberland 
from other counties, and examination the 1871 census returns shows 
that they came from every county England and Wales. Not unexpectedly, 
short-distance migration from counties contiguous with Cumberland 
important. The largest number immigrants however came from Ireland, and 
1881 the number people Irish birth had increased from 11,870 1870 
14,093, giving ratio about per thousand with about males to2 
females. Even the present time Cleator Moor locally known “Little 
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and estimated that about half the people that area are 
Roman Catholics. Despite the fact that communication was easier, the num- 
ber Scottish-born people was less than the number Irish-born, account- 
ing for only about per thousand, with women outnumbering men. 

the southerly iron ore mining area round Millom, with the opening 
about 1864 the Hodbarrow mine, workers came from the south-west 
England. Natives Cornwall and Devon 1881 numbered nearly 3000 and 
their customs and terms still persist; for instance, the overmen foremen 
are called Cornwall Among the weekly papers available 
the Reading Room the Millom Public Library the West Briton and Corn- 
wall Advertiser—although some eighty years since the local mine was 
opened out. 


Table changes some parishes Cumberland where coal mining, 
iron ore mining, agriculture was the predominant occupation, 


Parish Area (in acres) 
Coal mining 
Aspatria and Brayton 3,552 1,778 2,408 
Flimby 1,685 1,713 2,123 
Moresby 2,035 554 957 
Iron ore mining 
Cleator Moor 2,947 7,061 10,420 
Agriculture 


There were also 1881 1078 people recorded having been born 
“islands the British Seas.” Although the census returns are generalized, 
reasonable suppose that the majority these were Manx origin, for 
typically Manx names such Caine, Crellin, and Quayle are not uncommon 
especially the west. London-born inhabitants 1881 numbered 1104. 
The mining districts Stafford and Glamorgan contributed 755 and 303 
respectively. summary these facts provided Table 

Table also serves show the short-distance nature the outward move- 
ment population from the county Cumberland. Although the 1871 
census returns reveal Cumberland-born persons settled every county 
England and Wales with the exception Radnor, the neighbouring counties 
stand out the greatest receivers, and the movement shows marked out- 
ward diminution. The exception London, where 1881 there were 3361 
Cumberland-born people. Expressed another way, out every 10,000 
people born Cumberland, 7510 were still living the county 1881, but 
had moved Lancashire, 499 Durham, 337 Northumberland, 194 
Westmorland, 132 London, and Cheshire. 1881, per cent. 
the Cumberland-born people Lancashire were resident Liverpool and 
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Table and from Cumberland, 


Sending Receiving 

Ireland 11,870 14,093 2,223 Lancashire 19,478 21,339 
Scotland 10,348 12,207 1,859 Durham 12,726 
Lancashire 5,652 1,325 Northumberland 9,406 
Westmorland 4,453 1,752 Yorkshire 


Wales 932 1,252 320 Staffordshire 432 


per cent. Manchester and Salford; per cent. the Cumberland-bom 
people Cheshire were living Birkenhead; per cent. those 
Northumberland were Newcastle upon Tyne; and those Durham, 
per cent. and per cent. were Gateshead and Sunderland respectively. 
Figures showing the increase decrease natives Cumberland the 
counties England and Wales between 1871 and 1881 give decrease 
Westmorland 119 and larger decrease 804 Northumberland 
Increases were most marked Lancashire with increase 1861, 
Durham with increase 1550, and Yorkshire with increase 
Clearly Lancashire and Durham were powerful magnets, drawing into their 
many industries such numbers Cumberland-born people that 188 
21,339 were resident Lancashire and 12,726 Durham. 


The author desires thank Professors Daysh and Darby for 
help preparing the manuscript. 


These figures cannot given more detail the 1871 census returns the birth- 
place records are only for Counties and Urban Sanitary Districts which the population 


exceeded 50,000, whereas the 1861 census returns they are for each Registration 
District. 


Dif. 


TWO NEW RAILWAYS SOUTH-EAST 
ASIA 


REES RAWSON 


URING THE last four years two new railways have appeared South-east 
One, the railway, already well known from accounts 
the terrible treatment the Japanese the British, Indian, and Dominion 
prisoners war who constructed it, connects the Siamese railway system with 
that Burma and runs from the junction Ban Pong Siam Thanbyu- 
miles south Moulmein the Moulmein-Ye section the Burma 
railways. The other, the Kra Isthmus railway, begins Chumphon the 
line and leads westward the south-eastern shore the 
estuary the Pak Chan river the west coast the Kra Isthmus, near 
Victoria Point. 

These two railways were constructed hurriedly the Japanese their 
efforts maintain their armies Burma. For the first six months the 
occupation, the latter part 1942, practically all the enemy’s 
supplies reaching Burma came the long sea route round the south 
Malaya and entered the port Rangoon. Occasionally, too, small supply 
ship would unload Moulmein, but this port handled very little traffic, 
because the railway Rangoon was broken the Sittang bridge. 
Sustained bombing the waterfront Rangoon made the Japanese reluctant 
torisk their remaining merchant shipping, and forced them look for land 
routes which could developed serve their divisions the frontiers 
India. The inferior roads and tracks leading from the supply bases around 
Bangkok and Chieng Mai, through northern and western Siam and across the 
Salween river and the hills the Shan States into central Burma, were all 
pressed into service, but these routes themselves were inadequate. These 
difficulties had been anticipated the Japanese, and early 1943 recon- 
naissance proved that the railway was already the early stages 
construction. Complete information the length this line was not 
then available however, and there was much speculation whether the 
Japanese, even with the labour vast numbers war prisoners, could com- 
plete the enormous task building 245 miles railway through dense jungle 
Burma. When, October 1943, was discovered that the railway was 
operation and had been completed less than twelve months, the news was 
with considerable surprise, for railway engineers had estimated that 
the work would take much longer. Less information about the Kra 
Isthmus railway: the time its existence was proved was already 
Operation. 

The railway runs north-west from Ban Pong, along the valley 
the Gwe Noi River, crosses the international boundary the Three 
Pagodas Pass, and continues north-west Thanbyuzayat. The Kra Isthmus 
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TWO NEW RAILWAYS SOUTH-EAST ASIA 


about miles long, leads west from Chumphon Ban Pak Chan, then 
southward along the south-east side the Pak Chan estuary, end about 
miles upstream from Victoria Point the bank tributary creek 
place which became known during the war Khao Huagang. Both railways 
are single track, with loops and sidings frequent intervals allow trains 
running opposite directions pass each other. Rolling stock and loco- 
motives were collected from Burma, Siam, and Malaya, and some locomotives 
were brought from far afield Japan. Supply ships from Japan were now 
able unload directly into railway trucks the extensive quays the port 
Bangkok much larger port than Rangoon, and better supplied with repair 
facilities and unloading equipment), and these trucks could hauled west- 
ward Ban Pong junction and thence along the railway 
Moulmein, southward Chumphon and along the Kra Isthmus railway 
Khao Huagang. Supplies reaching Moulmein were unloaded into barges 
the railway jetty, taken across the Salween river the railway wharves 
Martaban, terminus the line from the north, and then train Rangoon. 
time second break bulk was necessary where supplies were ferried 
the Sittang river, but ultimately the Sittang bridge was repaired, and 
times, depending the fortunes Allied bombing, the Japanese had through 
rail connection with their supply base Rangoon. War materials arriving 
Khao Huagang were unloaded into very small wooden coastal vessels, some 
power-driven but mostly sailing craft, and taken northward among the islands 
along the mangrove-fringed coast Tenasserim, where the vessels waited for 
opportunities slip unobtrusively into Rangoon and discharge their cargo, 
not the main quays the waterfront but the small creeks the out- 
skirts the town. Supplies were also landed the small coastal town 
Mergui and sent north trucks and bullock carts along the road the rail- 
head Ye. 
military situation which these two railways were designed meet has 
disappeared and remains seen whether they will play part the post- 
war transport South-east Asia become disused and ultimately overgrown 
the jungle through which they were cut. common with the pre-war 
Malaya, Siam, Burma, and Bengal east the Brahmaputra, these 
new railways are metre gauge. Therefore, the railway 
maintained working order, and when the Ava railway bridge Mandalay, 
the Sittang bridge, the Muda and other damaged bridges Malaya are 
repaired, there will continuous rail route from Myitkyina north Burma 
through Rangoon Singapore, except, course, for the ferry over the 
Salween river Moulmein. unlikely however that developments 
South-east Asia will bring about demand for land communication this 
sort, unless need arises for shorter route Bangkok from Europe India. 
The small amount traffic moving north and south between Burma and 
Singapore more economically handled sea and air transport, while the 
and cost maintaining railway track through the jungle- 
covered hills Burma and Siam standard high enough permit the 
fast trains would probably enormous. Moreover the few 
products the area, the tin and rubber the Moulmein, Victoria 
Point, and Ranong districts, are produced the western extremities these 
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railways and require moved westward European markets south. 
ward cheap sea transport the tin-smelting works Singapore, and not 
eastward along costly rail routes. 


would appear therefore that the survival the new railways will depend 
whether their presence will attract capital for the development 
jungles through which they run, either for the exploitation new tin and 
tungsten deposits the establishment new plantations rubber other 
tropical products. this connection however necessary take 
account not only the fact that the railways themselves have been built, but 
also the harbour facilities which exist, mainly their western ends, and 
through which the new products could exported. Moulmein 


western end the railway small port with waterfront con- 
sisting few isolated quays which cannot accommodate anything larger 


than small river steamers. the western end the Kra Isthmus 
ditions are even less favourable for future development. Here the railway ends 
the mangrove swamps the Pak Chan estuary; there are cranes other 
loading devices for handling mineral products. the eastern end 
Isthmus railway the town Chumphon, which has more extensive railway 


sidings, but the town lies about miles inland the Glohng Yai 
motor road runs seaward the village Pak Nam the north side the 
river mouth, and here the Japanese constructed wharf and few small ware- 
houses. Again however there loading equipment and the estuary 
shallow that sea-going vessels anchor offshore and unload into barges. 


SPITSBERGEN GLACIER THE 
SEVENTEENTH CENTURY 


our Lord 1613, the Late Discouered Countrye Greenland part 


account William Baffin’s second recorded voyage, probably written 
Robert Fotherby (‘The Voyages William Baffin, 1612-1622,’ 66. Hakluyt 
Society, ser. vol. 63, 1881). Greenland meant Spitsbergen, 


called King his New Land.” 


One thing more obserued this harbour (Green Harbour), which haue 
thought good also sett down. Purposeing, time, walk towards the 
mountaines, and two more companie, ascended long plaine hill, 
wee supposed be; but hauing gon while upon it, wee perceued 
ice. Notwithstanding, proceeded higher up, about the length halfa 
mile, and went, sawe manie deepe rifts gutters the land ice, which 
were crackt downe thorowe the ground, or, the least, exceeding great 
depth; might well perceiue heareing the snowe water run belowe, 
does oftentimes, brook whose current somewhat opposed with little 
stones. But for better brake down some peeces ice with staffel 


had hand, which, their falling made noise ech side, much like toa 


The following extract from Short Discourse Voyage made the 
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THE TOPOGRAPHY ROMAN SYRIA 


peice glasse throwen downe the well within Douer Castle, whereby wee did 
the thicknes height this ice thirty fathomes. This huge ice, 
opinion, nothing but snowe, which from time time has, for the most 
parte, bene driuen the mountaines; and continueing and increasing all 
the time winter (which may counted three quarters the yeare), cannot 
possiblie consumed with the thawe short but onelie little 
moisture, wherby becomes more compact, and with the quick 
succeeding frost congealed firme ice. And thus like still encrease, 
think) hath done since the world’s creation. 


THE TOPOGRAPHY ROMAN SYRIA 


LIMES organisation steppe haute Syrie romaine. 
Levant, vol. 38.) Paris: Librairie Orientaliste Paul Geuthner, 1945. 
inches pages; 121 pp. plates, plans, and map separate volume 

HESE TWO noble volumes are the result the combined researches, over 
period ten years, Pére Poidebard, the great exponent the aerial 

method archaeological investigation, and Pére Mouterde, the Greek and 
Latin epigraphist. The book supplement Pére Poidebard’s notable earlier 
work, ‘La trace Rome dans désert which mapped out, mainly 
means aerial photography and observation, the system Roman frontier 
defences from the Tigris Bostra. That work covered only the outer line the 
frontier. These volumes treat the defence depth its central zone, covering 
the area north-west the Strata Diocletiana linking Sura the Euphrates 
with Damascus. Its northern limit the road and 
thence the Euphrates, its western the road 
along the Orontes. 

not only topographical sense that this book completes Pére Poide- 
bard’s earlier work. technique also represents the full development his 
method. the earlier work the main stress lay aerial observation and photo- 
graphy, and was only occasionally that the results thus obtained were checked 
investigation the ground. was not that Pére Poidebard underrated the 
value ground work, but that the area opened the aerial method was too 
vast for systematic checking from the ground. the present work the two 
techniques have been thoroughly interwoven, and the clues provided aerial 
observation have been systematically followed the ground. This enor- 
mous task has been some extent lightened the published reports earlier 
explorers, such Musil and the Princeton and American Archaeological 
Expeditions. But their observations have been thoroughly checked, and the 
amount new ground covered Pére Poidebard and Pére Mouterde, and other 
collaborators, prodigious. Hundreds sites have been minutely examined 
and recorded, and thousands miles desert must have been traversed the 
Process. 

The title the book, the Limes Chalcis, taken from phrase the 
sixth-century historian Antioch, John Malalas, describing the operations 
King Sapor a.D. 256. The phrase convenient label for the area surveyed, 
but the authors have perhaps allowed themselves mesmerized it, and 
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THE TOPOGRAPHY ROMAN SYRIA 
have been led attach exaggerated military importance the city Chalcis, 
which does not recorded history play any very important part the mili 
organization the district. seems unlikely that the term Limes Chalcis, 
ever was official, earlier than the sixth century. the early fifth century the 
zone controlled the Duke Syria seems, far the military posts 
tioned the ‘Notitia Dignitatum’ can identified, have lain well east 
Chalcis; did not apparently include Anasartha Androna 
Anderin). may that under Justinian, who recorded have refortified 
Chalcis itself and have raised Anasartha city rank, and whose handiwork 
prominent El-Anderin, Stabl ‘Antar, and Qasr ibn the defence 
depth the Syrian limes was pushed back include Chalcis; but seems 
more likely that the newly fortified rear area was manned troops the field 
army and was not technically part the all. The area surveyed the 
book was any case never unified military zone, but comprised besides the 
limes Syria (excluding the actual frontier) the northern fringe the 
Phoenicia, well rear areas garrisoned the field army. 

The book divided into two parts, the first and longer containing the topo- 
graphical survey the country, the second inscriptions and architectural 
details. The survey based the roads, which are systematically traced one 
one with their branches and variants. The ancient remains, towns and 
villages, forts and watch-towers, churches and monasteries, wells, cisterns, and 
irrigation works, are described route. the route along 
the Orontes several lengths the Roman road have been traced the 
These indicate that the road, after crossing the Orontes Gisr Hadid, re- 
crossed the left bank Tourin (which tentatively identified with the 
Caperturi the Antonine Itinerary) and then crossed again the right bank 
Roman roadway have been discovered, one by-passing Tell A’dé, the Thelada 
the Peutinger Table, and the other passing near Bir Gihar, which may the 
Centum Putea the Table. addition these and the other roads attested 
the Itinerary and the Table the authors have established the existence numer- 
ous other roads, some great antiquity and importance, some minor and per- 
haps later date. Besides the road from Chalcis Seriane (Isriyé) via Androna, 
for instance, there was another road via Anasartha: its importance attested 
the magnificent paved stairway whereby the descent from the Gebel Hass 
made. Again Seriane was not, the Itinerary suggests, forward post linked 
only with Chalcis and Emisa the rear. was nodal point network 
roads connecting these cities with Resapha, Oriza, and Palmyra. Furthermore, 
behind the network centred Seriane two important parallel roads linked 
Barbalissos the bend the Euphrates with Salaminias and Emisa, one via 
Androna, the other via Anasartha. 

The authors are perhaps over generous marking Roman roads their map. 
Much course depends the definition Roman road. The best were not 
this region paved throughout, but were for most their length graded tracks 
with paving over soft spots. There however distinction drawn between 
these officially maintained roads and mere desert tracks which were use 
Roman times, and the authors might with profit have made it. some cases 
the evidence adduced for Roman road very slender. For the direct road 
from Seriane Palmyra via Bir Slém, for instance, there none save one 
well Roman date. However, though the map might pruned little, the 
authors have established beyond doubt the existence road network far more 
elaborate than that suggested the documentary sources, particularly the 
north-western part their area, near Chalcis, where they have discovered ample 
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traces more extensive cultivation and denser population than exist to-day, 
icularly during the Byzantine period. 

Within the limits review difficult justice the mass informa- 
tion the ancient sites. The sites range from prehistoric citadels, built 
roughly piled polygonal masonry, Byzantine hermitages and monasteries. 
particular interest are the ancient systems water collection and irrigation, 
admirable plans and diagrams, and the fortified granaries and 
homesteads which were the centres administration and defence for the great 
estates Byzantine landed magnates. The main interest naturally attaches 
the military posts various dimensions, from watch-towers regular fortresses, 
ranging date from the early Principate the eve the Arab conquest. Here 
again small criticism may made the map, which military buildings 
the most various sizes and dates are all marked one symbol. more detailed 
would have been helpful the historian. 

There one general criticism which the reviewer, historian, inclined 
the book, and that that little attempt has been made integrate 
the documentary sources information with the archaeological data. is, for 
instance, nowhere mentioned that the first century A.D. Chalcidice was for 
time—from A.D. latest till A.D. client kingdom the Roman Empire. 
This fact considerable interest the history the development Roman 
frontier policy the East, which vacillated between annexation, with regular 
Roman garrisons, and the maintenance buffer kingdoms, each responsible for 
the defence its zone the frontier with its own army: the kings Chalcis 
certainly possessed army, which took part Vespasian’s operations against 
Commagene A.D. and was probably A.D. absorbed the Roman 
forces the auxiliary cohorts and alae the Chalcidenes. would seem that 
some the early fortresses which the authors describe Palmyrene 
oriental rather than Roman type were fact erected the client kings 
Chalcis. 

the later documentary sources the authors use systematically only the 
Antonine Itinerary and the Peutinger Table. This natural, since these alone 
furnish exact topographical information. Nevertheless survey military 
zone the list forts given the ‘Notitia Dignitatum’ should given more 
prominence. list names, without any indication their relative position 
within the which they belonged, not, true, very helpful the 
topographer. But the topographer could very helpful the historian 
selecting those sites where fortresses suitable dimensions and date have been 
discovered and correlating the archaeological data with the documentary 
record. 

Besides the ‘Notitia Dignitatum’ there are for the Byzantine period the lists 
cities and other units government compiled Hierocles and Georgius 
Cyprius, and the Syriac list bishoprics published Honigmann, together 
with the signatures Syrian bishops ecclesiastical councils. There also 
considerable volume hagiographical literature, which often contains topo- 
data. These records not only set out the civil and ecclesiastical 
organization the area, but give valuable clues the locations the main 
centres population, and their growth and decline. For instance, connection 
with the archaeological evidence for the increased prosperity the Byzantine 
period the desert fringe south-east Chalcis, interest note the fact 
attested the documents that Anasartha, the centre that region, though only 
avillage, had the middle the fifth century become bishopric, contrary 
the usual rule, and was the sixth century constituted city Justinian. 

the seventy-one Greek and fifteen Syriac inscriptions published Part 
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the book large proportion are dated (by the Seleucid era), and thus 
valuable check the stylistic dating buildings and sites. Several are high 
intrinsic interest illustrating the social life the desert fringe antiquity, 
One group records the erection the early fourth century fortified 
which substantial remains survive, one Aurelius Bellichus, son Liviany, 
evidently local magnate, who was, surprisingly for one his class 
date, Christian. Anasartha there are interesting records contacts 
the Roman official aristocracy and the sheikhs the desert. one 
lady with the Arabic name Mavia recorded have built church 
A.D. 425. The editor plausibly suggests that she may the granddaughter 
Christian Arab princess that name, who A.D. 372 defeated the Count 
East and the Duke Phoenicia, but was later reconciled the Roman govem. 
ment and married her daughter Victor, the Master the Soldiers the East, 
another inscription the clarissimus Silvanus recorded have been allied 
marriage with phylarchs, paramount sheikhs the Arabs. The editor ingeni- 
ously suggests that this Silvanus may identical with least related two 
other men the same name who held official positions this part the world, 
The argument not very compelling, Silvanus not uncommon name, and 
the suggestion that the Silvanus the inscription the strength his title 
clarissimus may have been himself Duke Phoenicia unacceptable, 
dukes this date were the higher grade spectabilis. 

separate volume contains magnificent series photographs and 
These illustrate every aspect the material, and range from general views, some 
from the ground but more from the air, the terrain and stretches road 
and ancient sites, close-up studies buildings, architectural details, and 
inscriptions. The one map great improvement the diagrammatic 
map which illustrated Pére Poidebard’s earlier book. 500,000 scale, 
and admirably clear. The reviewer would however still press for mor 
generous policy maps. would have been very helpful have had larger. 
scale maps for particular areas which are closely crowded with ancient sites, and 
general map illustrating the configuration the ground and the nature the 
soil. 

Limes Chalcis’ very notable contribution the historical topo- 
graphy the Levant, and the authors are heartily congratulated carry- 
ing through great work despite the interruptions war. 
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GREATER LONDON PLAN, 1944. ABERCROMBIE. Report pre- 
pared behalf the Standing Conference London Regional Planning 
the request the Minister Town and Country Planning. London: H.M. 
Stationery Office, 1945. 12's inches; pages; illustrations, diagrams, 
maps (largely folding). 25s 
again there has appeared well-illustrated report professional planner 
concerned with land-use. initial perusal, this volume appears 
mixture bold proposals which affect the whole the middle Thames 
valley, and minute detail road junctions. difficult volume 
review for geographical publication, vitally will affect the human geo- 
graphy the future, since would seem have been compiled with geo- 
graphical background—although para. refers impartial and compara- 
tion and agriculture the region Professor Dudley Stamp, but much 
relation the rest the volume lost when note that was 
written independently and that Professor Stamp does not necessarily agree with 
the proposals the Report. 

The theme the plan that the population the central zones must 
reduced and the rehoused population placed communities near their work. 

These communities will provided with all the facilities township 
units 10,000, and the maximum size permissible will 60,000. After dis- 
cussion migration trends and mention industrial organization, there the 
rather naive remark, possible, however, that the re-planning the County 
London may ultimately make available adequate areas here for existing 
industry and that this, coupled with better living conditions, will halt the de- 
centralization movement when has reached its planned (para. 128). 
other words, hoped that the colossal social revolution which reverse 
the centuries-old aggregation people the London area will spend itself 
numerical limits set the plan. The crux any plan the industrial 
background the settlements, and this appears have been recognized, for 
there mention the need prevent overbalance industrial area the 
expansion local service industries into national concerns (para. 132). 
Appendix there long list service firms which may necessary 
town and suggestions the maximum employment prevent over- 
seems illogical allow very large laundries under this heading and 
yet limit jobbing printers five persons when both serve town and its 

cope with the displaced population, considered necessary provide 
anumber satellite towns well step-up the growth certain existing 
nuclei. curious note here how little the agricultural value the land 
seems have been weighed the selection sites. Frequent mention made 
the development Letchworth and the fact that people travel from 
Baldock, Hitchin, and elsewhere work Letchworth factories. One would 
have liked survey Letchworth and its functions include estimate 
how many travel London from dormitory town. Before there 
the system satellites, such survey should made. 
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para. 484 there defence architects from responsibility for the poor design 
and lay-out suburban houses. This reasonable claim, although 
remind the author that architects have laid out estates for owners 
planners—they have later suggested green belts. The final basis 
scheme will not appearances, claimed para. 63, but far 
provides better living conditions compared with those the past. 
While the volume well illustrated, one can fairly askthat the maps 
more legible and more useful. Many the colour blocks are most 
and cannot read with certainty with the keys provided (e.g. map 6). More 
the maps too might have contained information relating the County 
London and not just the area the report. 
This volume stepping-stone appreciation Thames valley pro. 
blems, but should not taken end. Just the author and his team 
had beyond the area for industrial sites, there should inquiry 
other aspects the problem. For example, certain that size and not 
just bad lay-out which causes difficult living London? the population 
reduced, could not this done removing most the civil services, either 
various provincial towns re-created administrative centre such York, 
without tampering much with delicate industrial set-up? 
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Benares: Nand Kishore, 1945. inches; pages; illustrations and 
maps. 

Those who know and value Professor Chhibber’s ‘Geology Burma’ will 

greatly disappointed this book, which merely follows ancient practice 

treating mountains, rivers, etc., seriatim. The order curious: chapter 

Physical Divisions, but Geology not till chapters XIV and XV, followed, logically 

enough, the Making India; Structure, chapter XX, comes 

Fertilisers and Manures. few more modern authors are mentioned, 

documentation bad: only six definite references are given, one Professor 

Chhibber. The printing maintains the usual Indian standards, but 

photographs are useful. 

The content extremely thin. not clear what useful purpose served, 
any stage education, some the observations. 156 read: 
water, while passing through the atmosphere, absorbs carbonic acid 

Its solubility then considerably augmented, particularly rock like 
limestone, which well-bedded and jointed”; inadequate say the least. 

Again, 194, ““The Arabian Sea from the coast suddenly plunges into depth 

and proves (reviewer’s italics) that the sea occupies basin subsidence.” 

These are two examples the long list errors emphasis and fact which 

might complied. Useful summaries Geology and Soils are vitiated 

such remarks these (pp. 226-227): Naini Tal district rocks, viz.,th 

trap and the quartzites were observed. The Russian pedologists have 
claimed that two soils, under the influence climate, begin lose the effecs 
the parent-rock and tend become similar. These two rocks have existed 
together least since the Palaeozoic times but yet they are different 

racter when they first came into being.” This last sentence implies that 

flanks the Himalayas have been exposed sub-aerial influences 

Palaeozoic times; and that this amazing confusion time-scales not 

slip confirmed similar remarks earlier page. The Russian school 

not likely shaken such observations. 
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The book bears the marks hasty and disjointed compilation; shows little 
familiarity with modern geomorphological and cannot safely recom- 
mended students. with real regret that one feels compelled these 
strictures. Probably country more need extension accurate 
geographical knowledge and the geographical approach problems than 
India; yet the standing geography Indian Universities deplorably low. 
Such books this not only nothing raise it: they are positive hindrance 
those Indian geographers who are struggling gallantly, circumstances 
great difficulty, advance the cause geography careful observation and 


SCIENCE AND SCIENTISTS THE NETHERLANDS INDIES. 
Edited Honic and VERDOORN. (Natuurwetenschappelijk 
Tijdschrift voor Nederlandsch Indié, 102, Special Supplement.) New York: 
Board for the Netherlands Indies, Surinam and Curagao, 1945. inches; 
pages; illustrations, diagrams, and maps. 21s 

The scientific interest the Netherlands East Indies considerable. There 
“Wallace’s and the zoogeographical controversy which has given 
rise. There the volcano Krakatau, centre perhaps the most remarkable 
eruption human times, and several score more volcanoes, many which are 
the objects close observation and scientific study. was Trinil, the Solo 
river Java, that the famous Pithecanthropus fragments were found 1891. 
recent times was the East Indies that Vening Meinesz did most 
his submarine researches gravity; this area too that Umbgrove developed 
his ideas the structural deformation the earth’s crust and the formation 
island arcs. the sphere scientific aids economic development, the Nether- 
lands East Indies have been the vanguard research tropical agriculture, 
with the well-known botanical gardens Buitenzorg, the biological and forest 
research station Tjibodas, and numerous other State and private research 
organizations. the work Junghuhn and others the middle last 
century that tropical medicine owes its present supplies quinine from the 
cinchona plantations western Java. 

There lack material then for volume with the above title. some- 
what similar volume was published Amsterdam 1929 with the title ‘Science 
the Netherlands Indies,’ but the present work far more than re-hash, 
though comprises like its predecessor series essays various aspects 
science and research the Dutch tropical possessions, including Surinam and 
well the East Indies. There are over fifty separate articles, only 
sixteen which are published for the first time. The remainder are reprints, 
mostly translated from the Dutch, taken from many diverse sources, and the 
gathering together this scattered material itself valuable. The list in- 
cludes few extracts from the work early scientists, such Wallace’s 
“Explorations Celebes from his ‘Malay Archipelago’ 1869; there are also 
other non-Dutch contributions, Professor Broek and other Americans for 
example, and one the English secretary the Rubber Producers’ Research 
Association. 

The most interesting articles for geographers are geology Stauffer and 
vulcanology Braake (these two are original); mineral resources van 
Bemmelen (published Java 1941 and therefore rather inaccessible) climate 
Braak (reprinted from the 1929 volume); agriculture Honig; climate and 
soil, and soil and population density Mohr; and article “Diversity and 
unity south-east Asia” Broek, reprinted from recent article the Geo- 
Review. But these are summaries broad topics; geographer can 
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fail fascinated also some the more detailed articles, such the story 


cinchona, the account the development botanical and biological research 


Buitenzorg and Tjibodas, the problems rubber and tobacco 


fisheries. 


The oddest thing about the volume its arrangement—alphabetically 


authors. This results some queer juxtapositions: for instance, 


research” between the Java Sea” and research”; 


but little consequence since one likely read systematically from 
cover cover. The book well printed thick paper, and heavily bound; 
there are numerous maps the text, and large number illustrations. 


BRITAIN AND CEYLON. London: Longmans, Green, 
1945. inches; pages; illustrations and 

This concise and lucid review, from the standard liberal-imperialist view. 

point, Ceylon’s political and economic development under British rule. There 


very profound analysis, but the main problems are least mentioned, and 


there occasional striking point: ““To provoke rebellion the Madras 


officials did 1797, was necessary oppress them monumental and 


startlingly original There are some odd omissions, hardly 


excused space limitations: little nothing the divergencies between 


country Sinhalese and Kandyans, the older and newer Tamil strata, nothing 
mining, and population figures all. Nevertheless there much useful 
information, and special word due the admirable choice 


CHINESE SCIENCE. London: Pilot Press, 
This book documents photographically noteworthy event the 
history mankind the migration Chinese universities and research institutes 
Free China during the Japanese occupation. Just the flight 
from Constantinople brought the Renaissance western Europe, there came 
renaissance west China when the scholars and scientists from east Chin 
settled there. remains seen how long the influence this scholastic 
invasion will last now that the eastern institutions are returning their old 
homes. The rather feverish activity the war years will slow down, but 


safe say that the scientific and industrial development west China has been 
advanced least generation the events the war, and that further develop- 


ments will follow. 

The most important part the book its photographs, which, without pre- 
tensions great artistic merit, illustrate their subject clearly and fully. They 
show, among other things, the archaic and improvised scientific equipment 
which often had used; what they cannot show the absolute shortage 
reagents and equipment which scientific work every turn. One 
the most valuable features Dr. Needham’s scientific mission” 
China for the British Council was that was able supply some thes 
vital materials. also helped arrange the supply scientific publications 
from abroad and communicate the Chinese investigations the 
outside world. His work greatly encouraged Chinese scientists bad time. 

view this, would ungracious criticize the book its production 
too severely. appears have been prepared rather hurriedly, and probably 
have been printed during the author’s absence China. evidently 
intended the first place for popular audience, and most scientists 
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familiar with the progress Chinese science wartime from 
Needham’s articles Nature, though they may enjoy this book illus- 
those articles. From the point view geographical accuracy, one 
matter requires comment: some the place-names given are not translations 
the actual Chinese names, but are improvised noms guerre. This was done, 
Needham explained his articles Nature, security precaution. 
explanation given this book, and most readers will imagine that actual 
place-names are represented. The reviewer feels bound, also, protest 
romanization Chinese names. Sometimes the Wade system and 
the Post Office Guide are followed, but sometimes the author has improvised, 
not always with happy results. 
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HITCH-HIKING THE ALASKA HIGHWAY. 

Toronto: Macmillan, 1944. inches; pages. 12s 
The author ‘Hitch-hiking the Alaska Highway’ was Regina the summer 
1943 when she became obsessed with the idea becoming the first woman 
travel the length the Alaska Highway from Edmonton Fairbanks. Her 
book describes how she accomplished this taking advantage any transport 
moving north and staying construction camps night and when held up. 
Having made preparations and being completely ignorant the conditions 
she was encounter, Mrs. Baskine was very fortunate meeting discomfort 
worse than the normal bumping and shaking vehicles rough roads and 
thirty-odd mile ride horseback where stretch the highway had not been 
completed. Her success was due the helpfulness the army and civilian per- 
sonnel constructing the road, and the reader cannot butadmire their 
forbearance time when they were extremely busy and ill-prepared receive 
unexpected women visitors. 

The book contains many mistakes; for instance, Sebastian Cabot said 
have visited Moscow, and surprising find the following passage 
Canadian passed the sign indicating the turn Lower Post. read: 
May 2nd, 1670—one the oldest the Hudson Bay This sort thing, 
together with the disjointed style and the sentimental digressions, gives the im- 
pression that the author wrote her book with speed that even the constructors 
highway would admire. with many books this type, there 
map and the omission particularly unfortunate the region not well known 
the general reader. simple outline map showing the places mentioned 
would great help following the text, and could have been included with- 


THE LETTERS JOHN McLOUGHLIN FROM FORT VANCOUVER 
the Governor and Committee. Third Series, 1844-46. Edited 
with introduction Lams. Hudson’s Bay Record Society 
Series, VII. Toronto: Champlain Society (for the Hudson’s Bay Record 
Society), 1944. inches; pages; sketch-maps 
The first and second series John McLoughlin’s letters have already been 
the Journal (102 (1943) 83-4; 105 (1945) The third volume 
completes the publication these letters the Governor and Committee the 
Hudson’s Bay Company and covers the period 1844-46. 

The letters the third volume are concerned not only with trading policy 
the north-west coast and the murder McLoughlin’s son, subjects which 
Were discussed length the second volume, but also with the Company’s 
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California venture and with their claims the falls the Willamette river. 
regard the former curious notice Sir George Simpson’s blindness 
possibilities the San Francisco region. letter McLoughlin 
that the Governor and Committee the Company could never have 
wretched place Yerba Buena, which all others the least adapted poin 


situation and climate for Establishment.” This site now the heart 
the business district San Francisco. The letters also make quite clear thy 
the Californian establishment the Hudson’s Bay Company was not founded 
with any motive ultimate annexation California Great Britain. 

The falls the Willamette river and their possible value for water-power had 
attracted McLoughlin early 1828. believed that considerable settle. 
ment would develop around the falls, and claimed the land the east bank 
the Willamette adjacent the falls for the Company. December 
McLoughlin had his claim surveyed and subdivided, and laid out the town 
Oregon City (sometimes known Willamette Falls). American settlers later 
flocked into the district and Oregon City soon became the trading centre 
Willamette valley, McLoughlin had foreseen. 

The details McLoughlin’s retirement from the Company’s service are fully 
described this volume. moved from Fort Vancouver Oregon City 
January 1846, became American citizen 1849, and died 1857. The 
now published conclude his career servant the Company and not 
with the last phase his life after 1846. They reveal him, the words 
Dr. Kaye Lamb, difficult and eventually impossible 
but blessed with broad humanity, more than little foresight, and 
tive This volume, like its predecessors, ably edited and well produced. 
contains useful biographical appendix and reproductions two interesting 
maps Fort Vancouver and its village, and the site Oregon City, both 


TECTONIC MAP THE UNITED STATES. Prepared under the 
tion the Committee Tectonics, Division Geology and Geography, 
National Research Council. Tulsa, Oklahoma: Am. Assoc. 
Geologists, 1944. Two sheets, inches; scale 2,500,000. $2.00 
mailing tube; $1.75 folded manila envelope 

Surface geological mapping, geophysical surveys, mining, and the drilling 
more than million oil wells have provided wealth data the 
structure the United States unequalled any other part the world 
similar size. The published information scattered through geological liten- 
ture, generally the form diagrams and descriptions restricted areas, 
although there are small-scale maps showing the principal structural features 
the whole the U.S.A. The diagrams range from rough representations 
the structures detailed stratum contour maps. 

arranging for the preparation the Tectonic map the United States, the 
National Research Council Committee Tectonics has made 
addition the publications U.S.A. geology. This map shows the structunl 
features means stratum contours suitable horizons, and form 
schematic contours, over about half the total area. Form lines and 
contours are employed parts the Rocky Mountain basins, the 
coastal plain, and elsewhere. the tectonically more complex areas, such 
the Appalachians, Ouachitas, Arbuckles, the Rockies and the associated ranges, 
anticlines, overthrusts, etc., are depicted symbolically. Areas 
rocks and igneous rocks are differentiated broadly according 
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eras. limits the sedimentary rocks certain periods are shown mark- 
ing their outcrops their buried contacts. Salt domes, igneous intrusions, and 
Tertiary and Quaternary volcanic necks are marked, and the sea floor con- 
toured down 6000 feet deeper. 

The design and execution the map are excellent. Careful selection data 
and the mode presentation have allowed very full depiction without the map 
being difficult decipher. essentially map for close study. The names 
given some structures are not the only ones available, and the addition 
table alternative names would have been useful. few well-known structural 
features, such the Cumberland saddle and the Jessamine dome, have not 
been labelled. All who are interested the geology the U.S.A. should obtain 
thismap. Its large size however raises the problem wear. undoubtedly 
while paying the small extra charge for the rolled map, avoid folding; 
and even then, unless the map mounted and framed, those intending 
use extensively would well advised obtain more than one copy. 

Now that all the material has been collected and successful arrangement has 
will follow, with course the omission such contours, etc., considerations 


CENTRAL AND SOUTH AMERICA 


THE WEST INDIES YEAR BOOK, 1945. London: Thomas Skinner, 1945. 

inches; 714 pages; illustrations and maps. 
‘The West Indies Year Book’ handbook information concerning the terri- 
tories the Caribbean. The eighteenth edition covers not only the British 

islands the West Indies, British Guiana, British Honduras, and Bermuda, 
but also the possessions the United States and the Netherlands, well 
Cuba, Dominica, and Haiti. The main bulk this book, work over seven 
hundred pages, devoted the sections about each territory, but prefaced 
general articles. Useful summaries are given the cooperative 
measures carried out the United Kingdom and the United States the 
area. The recommendations the first West Indian conference, held 1944, 
are also included. And there are, addition, full account the numerous 
recent British efforts foster the economic development and social welfare 
the West Indies, and information concerning constitutional developments. 

The list organizations connected with the West Indies and the British 
West Indies newspapers, the special trade sections, the directories, and the 
statistical material make this very useful work for all who are interested the 
region. The book contains fourteen maps the colonies and territories, 


general map, gazetteer keyed the maps, and considerable number 
illustrations. 


PETROLOGY INTERGLACIAL VOLCANICS FROM THE ANDES 
Northern Patagonia. WALTER Larsson. (Reprint from Bull. the Geol. 
Instit. Uppsala, vol. 28.) Uppsala: and Wiksells, 1940. 
216 pages; illustrations, diagrams, and maps 

Our knowledge the Cordillera Patagonia owes much the published 

Quensel and Ljunger Uppsala; and now, his doctor’s thesis, 

Dr. Larsson elaborates Ljunger’s field work detailed account the collec- 

tion volcanic rocks made that explorer. 

old gneissic basement exposed, supporting patches Mesozoic lavas 
tuffs, together with slates, sandstones, and conglomerates. After strong 
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distortion the late Jurassic, large masses granodiorite were intruded. Sts 
turn were cut later granites, possibly Eocene age, and covered fin 
later fossiliferous sediments, which are regarded Oligocene. due course; 
high plateau was produced, resulting from erosion the massif after Miocen 
folding. Volcanic cones are dotted about upon the platform, some 
relatively ancient, some still active. the case the peak called Tronador, 
extinct volcano 11,390 feet high, glaciers had already scoured the terrain befor 
later lavas and ashes were erupted. Snow fields and glaciers still cover 
the interglacial ashes and lavas, and from their exposures that Dr. 
material has come. 
His memoir describes these samples great mineralogical and petrographical 
detail. classifies the lavas olivine basalts, basalts, andesites, and dacites, 
and subdivides them according the porphyritic constituents they contain, 
Ashes several types also occur. Most the effusive and pyroclastic rocks stu 
fresh, but some have suffered local metamorphism, the andesites being affected 
more often than the basalt. interesting feature emerges from the study 
the felspars, which shows that the anorthite-rich types are more abundant the 
lavas, and albite types the ashes. The author suggests that the latter 
lized from more viscous lava which often erupted explosively. wealth 
mineral analyses given, and eight chemical analyses which are carefully 
cussed. Dr. Larsson regards the collection belonging calc-alkali series 
which thinks usual the circum-Pacific region. 
AUSTRALIA 
AUSTRALIA COMES AGE. GRENFELL Price. Melbourne: 
House, 1945. inches; 159 pages; sketch-maps. 
Dr. Grenfell Price, being experienced investigator white settlement 
the tropics and having been member the Australian Federal Parliament 
from 1941 1943, perhaps uniquely qualified write what amounts 
history Australian political relations. His book full and well 
mented that will indispensable companion Australian studies for 
some years come. most works bearing upon Australian geography, sec 
tralia treated object for scrutiny isolation: goal attained, ora lar 
stage for scenery local colour. Dr. Price’s treatment organic: Australia, 
having developed isolation and with false sense security, had found her- 
self vulnerable part dangerous world. She has responded the 
times spirit nationhood” and has become aware that her 
interest the Pacific vital. 
Dr. Price’s care and courage are beyond question; but has tried 
independence and dependent existence. His opening British 
invasion Australia well, but the general tone his the 
deferential, now towards Great Britain, now towards the United States. This 
lack confidence may account for mediocre writing book otherwise wel tio 
put together. The list references directory recent Australian 
American work, some which has not yet reached Europe. Its compression 
however excessive. Payne Report not sufficient for 
the Board Inquiry appointed inquire into the land and land industries 
the Northern Territory Australia. Dated roth October, 1937,” which 
the name Payne anything but conspicuous. But Dr. Price’s book 
may shaken, but who passed nevertheless act combine the Federal and 
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State income taxes 1942, and gave complete and permanent control 
the Australia which the Broken Hill Proprietary 
Company has become “‘one the leading steel producers the world, able 
its efficiency and mechanization undersell British and European com- 
petitors the markets the Far East.” 


PHYSICAL GEOGRAPHY 


London: George Allen and Unwin, 1945. inches; 246 pages; sketch- 
maps, diagrams, and charts. 12s 

The reputation Professor Sverdrup both oceanography and meteorology 

adds weight his argument that the oceans and the atmosphere cannot 

studied independently. reasons that the approximately steady distributions 
temperature, salinity, and density the oceans represent state dynamic 
equilibrium determined the action the winds and the processes heat 
conduction, radiation, evaporation, and precipitation. The energy that main- 
tains the atmospheric circulation great extent supplied the oceans, 
which have received radiation; and owing the character the ocean 
currents this radiation surplus often localized regions which large 
amounts energy are supplied the atmosphere. The atmospheric circulation 
must therefore influenced the oceanic circulation, and the oceans must 

exercise profound effect the climates the world and the larger and 

smaller features atmospheric circulation that determine weather. 

The author’s main purpose provide, for the first time, adequate book 
from which meteorologist can readily obtain information the findings 
physical oceanography that have bearing problems the atmosphere. 
isalso excellent text-book physical oceanography containing summary 
our present knowledge the heat budget the oceans, the physical properties 
sea water, the current systems and deep-water circulation, the application 
hydrodynamics, wind currents, waves, and chapter methods and equip- 
ment. was first published the U.S.A. 1941, and mainly composed 
sections, chosen because their direct bearing meteorology, from the much 
larger work “The Oceans,’ which the author was then preparing collaboration 
with his colleagues Johnson and Fleming. 

The methods and theoretical treatment meteorology and oceanography 
have much common: methods developed one the other science are used 
both. Because its greater stability and the fact that water masses have 
more characteristics that can used markers mass movements, the sea 
many respects easier study than the air, and the solution its problems 
may assist the interpretation the more complex conditions the atmosphere. 
The final chapter the book, the interaction between the atmosphere and 
the oceans, makes clear that the two sciences will advance together. 

The frequent insistence the need for more data and confirmatory observa- 
tions suggests that both subjects have reached stage which moderate 
extension the facilities for research would allow rapid progress made. 


CLIMATE AND THE ENERGY NATIONS. 
(Revised and enlarged ed.) New York and London: Oxford University Press, 
1944. inches; +236 pages; maps and diagrams. $3.50 

The first edition this book was reviewed the 1943 (vol. 101 

125); the second edition has been revised and enlarged some expansion 
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treatment and the addition chapters Climate and ang 
Climate and Energy, and account the development air conditioning. 
conclusions remain unashamedly deterministic confirming climate the 
governing factor the growth civilizations. The ideal climate considered 
have mean annual temperature 70° F., and all the early civilizations 
shown located near this isotherm wherever other conditions, such rainfall, 
are suitable. Some liberties are taken with the isotherm, corrections sometime 
being made for altitude and compensatory effects sunshine, and sometime 
not. Among the achievements civilization, first place given heating and 
air conditioning, that success among nations dependent their ability 
maintain indoor temperatures near the outdoor optimum, which defined 
being above 60° and below 76° F., with relative humidities between per 
cent. and per cent. this, nations are aided natural supplies fuel and 
climate whose autumn, winter, and spring make these conditions easy 
maintain. Thus read that “‘it perhaps more than coincidence that the 
rise Greece and Rome should follow the advent heating systems (hypo- 
caust) and that the fall the Roman Empire should follow their abandonment” 
(p. 55), and that the rise Japan due the construction modern buildings 
capable being warmed winter (p. 93). also suggested that the back- 
wardness Chile similar climatic regions Australia and New Zea- 
land may due lack adequate methods climate control because she 
produces only metric tons coal and lignite per head (p. 116), and 
whites” South Africa owe their degradation the relinquishing 
climate control houses with heating) and living tents, waggons, and huts 
(p. 135). These and other examples horse-and-cart inversion, 
deductions, and over-simplified correlations spoil book which contains many 
stimulating ideas and analyses. Above all pity that the many interesting 
discussions raised should vitiated obstinate adherence single simple 
explanation for complex problems, when the unemployment map England 
and Wales compared with the map the meteorology England which, 
means the well-known isotherms and isohyets, divides off the cold wet 
north-west from the warm dry south-east (the Tees—Exe line). first most 
striking agreement,” the author discovers, that the counties with high unem- 
ployment are the cold-wet areas and that the counties with low unemploy- 
ment are the warm-dry areas,” and, after underrating some and omitting 
others the many factors involved, concludes that eventually even the south- 
east, will vary ratio (as now does) terms dry warmth 
cold wet.” 

Geographers who have travelled far and fast from such crude determinism, 
will shocked the conclusions though interested the material. But 
the hands uninformed and uncritical readers the book will beget dangerous 
ideas. 


THE PLEISTOCENE PERIOD: its climate, chronology, and faunal succes- 
sion. (The Royal Society, No. 130 the series 
1942-43.) London: Bernard Guaritch, 1945. inches; 

knowledge the abnormal and peculiarly rapid climatic changes the 

evolution both inland and coastal areas and the origins the present 

and fauna. synthesis Pleistocene chronology therefore some 
ance over wide field studies, and not least geographers. Alternations 
growth and decay the ice-sheets, the rise and fall sea-level, deposition 
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and erosion, combine produce great complexity the geological record. 
unfortunate that the specialized field Pleistocene chronology has been 
rather neglected geologists, that archaeologists have perforce attempted 
build their own time-sequence imperfectly understood geological data 
and subjective ideas man’s cultural and technical development. 

Professor Zeuner’s approach establish, first time-sequence strati- 
foundation which facts climatic significance are fully utilized, 
and then, possible, relate this scale astronomical origin, producing 
absolute scale assist the elucidation the sequence elsewhere. his 
first chapter gives useful summary those criteria that are particular 
moraines, loess, and frost soils, physical and chemical 
weathering, travertines, river terraces, and floral and faunal evidence. For the 
areas Europe formerly glaciated from the major centres Scandinavia and 
the Alps, closely comparable climatic successions are built up, each comprising 
four major glacial phases which are individually composite. non-local nomen- 
dature introduced for these climatic oscillations: Early Glaciation 
Ante-penultimate Penultimate and Last with interstadial 
oscillations within composite glaciations (EGl:, etc.) and Inter- 
glacials etc.). 

The sequence the periglacial regions Europe Chapter III forms 
valuable conspectus facies the Pleistocene, our knowledge which 
the author has made important contributions. The above nomenclature 
extended these areas with notably concordant results. British deposits are 
dealt with Chapter IV, which the Thames Basin, East Anglia, and South 
Wales are selected critical areas possessing successions value correlation 
(999 out 1000 sections are, said, value reconstructing the 
sequence). Many will demur some the correlations, and may well have 
been that this section was one the most difficult write. 

Following this development relative chronology, the astronomical theory 
climatic oscillations given outline. For this periodic variation solar 
radiation due perturbations the earth’s orbit, the well-known Milankovitch 
curves covering the last six hundred thousand years are accepted. reference 
made the widely different figures calculated Spitaler (1939). Some 
the published criticisms the magnitude these changes and their adequacy 
are plausibly dealt with attributing great cumulative results the secondary 
meteorological effects arising from quite small direct changes temperature. 
The author then ably puts the case for linking the astronomical theory with 
the geological sequence climates give absolute time-scale. 

rather disconcerting, but possibly not without critical significance, that 
the greatest difficulties making this link-up appear found the Last 
Glaciation, where would expected that the evidence would best pre- 
served: for example, the Warthe-Weichel problem Europe, and also, the 
showing, the Newer Drifts East Anglia. 

The application this chronology lower latitudes outside the limits 
glaciation complicated the lack data and the greater difficulty 
the indirect climatic changes due the presence ice-caps the 
north. From the summary the evidence raised beaches and cave deposits 
the Mediterranean region there built sequence which can tentatively 
fitted fairly well the solar radiation curves. For tropical regions the theoretical 
are still more obscure and the possibility twenty-eight pluvial phases 
emphasizes the necessity for great caution the interpretation the observed 
facts. The consideration the physical evidence concludes with world-wide 
correlation ancient elevated sea-levels the hypothesis their interglacial 
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age and eustatic origin. Until much more the coastal regions the work 
have been critically studied this interpretation can only provisional. 

final chapter devoted the floral and faunal evidence the climatic ang 
evolutionary changes during the Pleistocene. 

The usefulness the author’s terminology and the validity the 
chronology will depend large measure the degree which data, 
than those selected the author, fit into the schemes. Even casual glance 
the Milankovitch curves however reveals what appear divergences from 
the observed facts. Thus the radiation minimum which linked with the 
phase within the Great Interglacial (Plgl) the same order magnitude 
that linked with the much more severe glacial phase Also, the 
statement that lowering the sea-level 100 metres produces the same ver. 
tical depression the snow-line accepted, then the successive radiation 
minimum equal magnitude the Milankovitch curve should, 
quence the progressive fall sea-level during the Pleistocene, represented 
glaciations progressively greater extent. This not the case: for 
the two early glacial phases the Last Glaciation (Wurm and were notin 
fact extensive the Mindel Recently the American Committee 
Glaciers their report for 1945 have inferred, from evidence simultaneous 
variations modern glaciers, that reasonable suppose that the major 
Pleistocene variations also were synchronous, and that acceptance this view 
would rule out all astronomical theories. 

Although may seem times that the author advocate rather 
judge the case for absolute chronology, this book considerable achieve- 
ment. will great value all who are interested the fascinating pro- 
blems the origin landscape, fauna, and man himself, not only for its 
constructive ideas, but also valuable summary the European literature 
with numerous references thereto. 

The price appears unduly high for what should have been inexpen- 


sively produced book, and lower figure would surely have greatly widened the 


LES GLACIERS LEUR MECANISME. Lausanne: 
Rouge 1944. inches; xvi+177 pages; illustrations and maps. 
30s 

The word broad application both English and French. 
analysing the mechanism glaciers, some writers have used the word 
describe the method whereby the glacier units, the individual crystals, grow and 
move the glacier. Monsieur Koechlin regards the glacier homogeneous 
mass solid ice and concentrates its macroscopic, the exclusion 
microscopic, characteristics and behaviour. 

This very reasonable, indeed valuable, approach, for likens the 
glaciers that rocks and the concluding chapter 
parallels between the movement glacier and the horizontal translation 
masses required the Nappe Theory. has been recently suggested that 
glacier “‘may considered model low temperature, with fairly rapid 
rates transformation, mass sedimentary rock undergoing dynamic 
there found reasonable basis for these parallelism, 
the progress glacier research should have added interest for geologists. 
seems the duty therefore the glaciologists intensify their efforts 
carry out research the field. 

Monsieur Koechlin noted water-engineer very long experience who 
has specialized the construction hydro-electric installations, and his com- 
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isons between river and glacier flow open new vista. For example, 
chapter devoted the comparison between the eroding capacity river 
and that glacier, each water function having the corresponding ice function 
printed opposite the other half the page. This clarity presentation 
applies indeed the whole book. Practically every point dealt with shown 
type; this some extent makes for the absence index, but not 
entirely. The book printed clearly and illustrated large number 
excellent diagrams and adequate photographs. 

Another good chapter devoted some the types glacier fluctuation; 
for example, seasonal affecting the glacier and its immediate surroundings, 
long-range affecting the glaciation area. mention made the 
hourly diurnal fluctuations found Washburn; fact, recent and con- 
temporary findings have not been very largely cited any part the work. 
This leads little disappointment its scope and even the headings some 
the chapters are similarly misleading. For instance, chapter entitled 
“Classification des glaciers” describes only two types—polar and temperate. 
Some less comprehensive title might have been preferable. 

Perhaps the most interesting part the book the essay show the exact 
accord between the transverse sections existing Swiss glaciers delineated 
seismic soundings and the section the prehistoric Aar Glacier, its bed 
clearly traceable what now the basin the Lake Brienz. The author 
elaborates this demonstrating definite relationships between the width, 
breadth, and mean slope valley glacier, rather the lines Somigliana’s 
and Lagally’s works. 

the theoretical side, Koechlin makes many his points means 
painstaking theses illustrated mathematical calculations. Some these are 
alittle hard follow, coming they appear from previously published 
work, but others are undoubtedly illuminating. There are still many un- 
proven factors the behaviour polycrystalline glacier ice near its melting- 
point, that believe that much must remain uncertain until this deficiency 
remedied. For instance, generally accepted that the erosive power 
glacier depends upon the detritus carried the ice stream. Now has recently 
come very near positive proof that glacier flows faster certain parts its 
basal layers than the surface (extrusion flow). One school thought argues 
therefrom that such points erosion will more powerful. But another, 
which Koechlin appears subscribe, believes that owing greater plas- 
ticity these places the tools erosion, the detritus, will held less firmly and 
will therefore less effective. All this goes show that what glacier study 
needs less theory and more facts proved observation. The difficulty 
course that order obtain the latter becomes necessary carry out very 
expensive research which often attended great practical intricacies. 

Some the author’s reasonings are very stimulating. There is, for instance, 
his explanation the existence the rock bars the mouths fjords, the so- 
called Here the water shallow compared with the immense 
depths the fjords themselves. The mechanism suggested that the glacier 
sweeps down full strength excavates what ultimately becomes fjord; but 
soon the ice reaches the sea part melts, that its erosive power 
reduced. this point that the fjord threshold afterwards found. 
Koechlin’s theory might equally well applied the shallow ends tribu- 
tary fjords, formed later date. Even his suggestion not entirely new (the 
reviewer has never seen put forward), the problem fjord thresholds does 
seem have received sufficient attention. 

Koechlin renders service glaciology drawing attention the 
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middle zone the glacier where neither accumulation nor ablation any 
scale take place. the two alternative names suggests, prefer 
médiane” “‘la zone here that all measurements for purpose 
comparison, such speed, erosion, and the like, should made, for 
other places they are influenced the fact that the glacier not full strength 
There mention the growth the glacier crystal, probably because 
unnecessary for the main theme; but the statement, often repeated, that 
glacier ice forms the settling the snow only part the truth and would 
mislead the uninitiated. There are also some rather obvious errors. Water 
droplets clouds not freeze form snow. The ice apron frozen the 
steep slopes above the uppermost bergschrund and not part glacier the 
accepted meaning the word. not believe that any stretch termino- 
logy the Alai-Pamirs can included the Himalaya. There are others. 
Nevertheless the work courageous attempt bring measure order 
into the medley studies termed glaciology and worthy attention for this 
reason alone. Moreover must welcome the help engineer, especially 
distinguished one Koechlin, resolving some the baffling glacier 
problems, seeing that many them involve dynamic power vast scale, 
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GEOGRAPHIE CIRCULATION SUR LES CONTINENTS. 

Géographie Humaine, 20. Paris: Gallimard, 1946. 

inches; 269 pages; illustrations and map. 320 
The author this volume best known English geographers for his works 
the Saar industrial region. Since 1936 has held chair the University 
Algiers. Professor Capot-Rey distinguishes two separate fields the “geo- 
graphy the first branch economic geography, and com- 
prises quantitative study movements men and goods relation the 
background natural resources and the needs the second branch 
human geography, and study the methods which these movements 
take place and their relation the total physical and human environment. The 
latter aspect constitutes the subject matter the present work. Both fields have 
interested French geographers considerably more than their English colleagues. 

Professor Capot-Rey’s first and longest section devoted movement 
relation mode life—migration nomadic people, transhumance, exchange 
commodities among lowland agriculturists, transport problems city 
dwellers and the evolution transport methods—portage, the invention 
the wheel, animal traction, the railway, and the automobile. The second 
section the book places the phenomena movement and transport against 
the physical background forests, deserts, mountains, and plains, and examines 
the function rivers obstacles and transport arteries, well the construc- 
tion and use canals. The final section investigates the relationships which 
develop between the means transport and the distribution settlements— 
the use roadside establishments, modern colonization 
countries, railways and the growth towns, the rural exodus and its 
relation road and rail transport. 

Professor Capot-Rey has produced survey which both comprehensive 
scope and detailed application; one which cannot fail great value 
the more advanced student human geography. treatise might have 
indicated more clearly the place the general study circulation the role 
transport networks the creation states. The references this subject 
are illuminating, and though space would not permit exhaustive study, 
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measure systematic treatment seems called for. The account civil 
aviation appears rather sketchy for book recent date. Many individual 
topics are treated short space with great penetration, such the develop- 
ment and economics waterway transport, the penetration mountain regions 
railways and modern roads, and the relation between urban and rural popu- 
the railway and motor-car age. 

The author disclaims any advanced knowledge the technicalities trans- 
port operation, but his references such topics gradients, radii curvature, 
regularization rivers,or locking barges show him far from amateur. 
Itis surprising that dealing with the progress transport technique makes 
reference the critically important invention the pneumatic tyre. The 
style and general treatment suggest wide-ranging mind, and the points are 
made with many graphic and incisive phrases. The book might well have been 
supplied with more maps, possibly the expense some the illustrations. 
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MOUNTAIN PHOTOGRAPHY: its art and technique Britain and abroad. 
MILNER. London and New York: Focal Press, 1945. 
238 pages; illustrations and diagrams. 19s 

Mr. Douglas Milner has produced book rare merit. Readable and artistic, 
itcan considered text-book portfolio enviable camera studies 
according the inclination the reader. Its usefulness will paramount 
the many who enjoy travel mountains and who wish make worthy photo- 
graphic records chosen scenes. will perhaps prized most those whose 
mountain days can lived again memory only. 

hundred years ago mountain photography involved cumbersome para- 
phernalia and huge plates, totally out place mountaineer’s baggage. The 
first views from Mont Blanc were taken using loads carried twenty-five 
porters. Now, flexible apparatus weighing less than will pocket. 
large selection plates and films available handy compass replace the 
wet plates which were then made and developed the spot; and development 
may delayed for weeks and carried out the other side the world. 
Lenses, filters, developers, and other technical points are discussed, with graphs, 
diagrams, and pictures carefully chosen teach the novice, guide the enthusiast, 
and stimulate the expert. Mr. Milner then enlarges the choice light, 
stance, and weather conditions, and shows how much they influence the result. 
Most these points are well known mountain photographers, but there can 
few who will not learn something from such candid analysis this. Photo- 
graphs cragsmen can thrilling dull according the posture actor and 
camera. The chapter this special aspect mountain climbing will save many 
wasted film and much disappointment. Other illustrations show how caves 
may yield worthy subjects for the camera for those who climb below well 
above ground. 

unusual find much good advice one book; yet comparison 
the superb photographs reproduced here with those any good average col- 
lection shows that still needed and justified. the end the author allots 
colour photography and the application photographs map- 
making, technique upon which some fine pieces cartography have been 
based. other book has given the reviewer much sound information 
this absorbing subject, presented him with better-chosen and better- 
arranged selection exquisite mountain pictures. 
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GREAT BRITAIN. 625,000. Electricity, New York: Pan 

Statutory Supply Areas; Railways; Mining and 

Roads; each map two sheets. Compiled Geology, 1945 

the Ministry Town and Country 

Planning. Chessington: Ordnance Survey, CARTA PROVISIONAL REPUBLICA 

1946 ARGENTINA. 500,000. sheets. Buenos 

Aires: Instituto Geogrdfico Militar, 1939- 

GREAT BRITAIN. LAND UTILISATION SURVEY. 

63,360. England and Wales. Sheets: 

119, 127, 128. Scotland. Sheets: 79, 80, 2,000,000. Lima: Sociedad Geologica 

85. London: Land Utilisation Survey, Peru, 1944 
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THE SOCIETY’S CHRISTMAS CARD 


Fellows who have obtained copies the Society’s Christmas card will 
doubt interested learn the source the unique photograph Emperor 
penguin feeding its chick. The photograph was taken Admiral Sir Reginald 
Skelton Scott’s Antarctic Expedition. The circumstances are briefly 
related Scott “The Voyage the Discovery’ (vol. pp. where 
tells how, October 1902, Lieut. Skelton discovered the Emperor penguin 
rookery near Cape Crozier, which still the only one known the world, and 
how the following day descended onto the sea ice and took the first photo- 
graphs Emperor penguin chicks. The story also told briefly Scott’s 
report the President the Society February 1903 (Geogr. (1903) 29). 
Writing the experience nearly half century later, Sir Reginald Skelton says, 
“Scott naturally does not give exact description the great difficulties 
that had surmounted carry ordinary half-plate camera the scene, 
bring everything back sledge the ship, and develop the negatives with 
such outfit available to-day.” 


COMMITTEES THE SOCIETY 


The following lists show the present composition three the Committees 
the Society which are special interest. Officers the Society are, course, 
officio members all committees and are not included below. should like 
draw special attention the Antarctic Research Committee which has been 
established order facilitate scientific cooperation antarctic exploration 
and research with similar coordinating committees institutions abroad, and 
especially the Dominions and the United States. The Committee will 
glad exchange information with such bodies further coordination 
scientific projects this rapidly expanding field. 


Research and Expeditions Committee: Mr. Wordie, Cambridge Univer- 
sity (Chairman); Mr. Steers, Cambridge University (Acting 
Mr. Baker, Oxford University; Mr. Augustine Courtauld; Professor 
Fawcett, University College, London; Dr. Edward Hindle, Zoological 
Society London; Dr. Laborde, Harrow School; Professor Austin 
Miller, Reading University; Dr. Worthington, Colonial Research Com- 
mittee, Colonial Office; Professor Daryll Forde, University College, London, 
and Director, International African Institute; Mr. Gilbert, Oxford 
Professor Linton, Sheffield University; Professor Dudley 
Stamp, London School Economics; Dr. Stevens, Glasgow University; 
Professor Wager, Durham University; Professor Wooldridge, Birk- 
beck College, London University. 


Survey Committee: Brigadier Sir Clinton Lewis (Chairman); Brigadier 
Llewellyn Brown, Director Military Survey; Major-General Geoffrey Cheet- 
ham, Director-General, Ordnance Survey; Lieut.-Colonel Crone, Survey 
India; Professor Hart, University College, London; Brigadier 
Hotine, Director Colonial (Geodetic and Topographical) Surveys; Air 
Commodore Saye, Director Navigation, Air Ministry; Mr. Brian 
Smith, Research and Development Branch, Ministry Supply; Mr. 
Williams, Cambridge University. 
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Antarctic Research Committee: Lord Wakehurst (Chairman); Mr. Augustine 
Courtauld; Rev. Fleming, Director, Scott Polar Research Institute, 
Mr. Glen; Dr. Mackintosh, Discovery Committee, Colonial Office; 
Dr. Roberts, Scott Polar Research Institute; Air Commodore 
Saye, Director Navigation, Air Ministry; Mr. Wordie, 
University Scientific Liaison Officer the High Commissioner for 
Scientific Liaison Officer the High Commissioner for South Africa. 


GIFTS THE SOCIETY’S MAP COLLECTION 


Major St. Orde Brown has presented the Society large volume 
maps which was put together ancestor, Captain Benjamin Chapman, 
the early years the last century. Captain Chapman was commissioned 
the 4th Light Irish Dragoons, and exchanged into the 9th Lancers. served 
the Peninsula and the Walcheren Expedition, for which received the 
Cross the Lion the Netherlands. retirement, settled Dawlish, 
where buried. One his sisters married Captain Browne, great grandfather 
the donor. The cover pierced bullet hole, the atlas having been used 
shield for window Killoa Castle during troubles Ireland. Captain 
Chapman was widely read and possessed large library, which the atlas was 
formed supplement. There some emphasis regions which figured 
contemporary history. 

The volume contains seventy-nine maps, many several sheets, covering all 
the continents and the Indian and Pacific oceans. The latest dated 1808. The 
majority are the work two cartographers, William Faden and John 
smith. The Faden maps, mainly European countries, are those usually found 
his general atlas. The maps America Arrowsmith (N. America and 
United States, both corrected 1802, West Indies, 1803), were, with further 
corrections, published later the atlas accompany Thompson’s edition 
item Arrowsmith’s large ‘Chart the Pacific Ocean’ nine sheets, first pub- 
lished 1798. Though the copy bears this date, corrected issue 
later, but earlier than 1808, the date another issue the Society’s collection. 
The Society also possesses issue 1832, and these charts display conveniently 
the progress the exploration the Pacific. Other items include Stockdale’s 
map ten sheets northern and western Europe, 1800, and 
three-sheet map Lower Canada, 1800, surveyed under the direction 
Samuel Holland. 

Mr. McEuen has presented the Society fine copy and 
‘Improved map England and Wales, with considerable portion Scotland, 
1832, miles inch. The sixty-five sheets, hand coloured, are con- 
temporary binding. The topography shown hachuring, with some spot 
heights; main, turnpike, carriage, and parochial roads are differentiated, and 
much information tides, currents, sea-bottom, etc., given. This slightly 
earlier issue than that noted Sir George Fordham his work John Cary. 
Each sheet retains the original date issue, from 1820 onwards, and sheets 
and bear the publisher’s name. The volume also includes small sheet, 
headed conventional signs, not mentioned Fordham. 
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UNIVERSITY NEWS 

the for 1945 published note the 
Record inviting the staffs and heads University Departments Geography 
send us, not more often than once each term, “news any important 
reorganization and any important individual corporate 
research other geographical work carried out under the aegis the Depart- 
ment.” The first contribution reach came from the most distant Univer- 
sity within the Empire: note “Geography the University New 
was published the for 1946. The 
response from Universities home was first disappointing, but the beginning 
another university year brings news from two English Universities— 
Cambridge and Reading, well report Geography Canadian Univer- 
hope that news from other Universities home and abroad will 
follow. 


UNIVERSITY CAMBRIDGE 


Professor Debenham returned from Africa, where had spent year study- 
ing the over-ground water resources Northern Rhodesia and Nyasaland, 
time for crowded session. Mr. Stanners has also returned after year’s leave 
ofabsence. The economic side the subject has been officially strengthened 
the long overdue transfer the University Lectureship held Mr. 
Thatcher, Censor Fitzwilliam House, from the Faculty Economics and 
Politics the Faculty Geography and Geology. additional University 

Demonstratorship has been created for Mr. Peel, who returns from 
King’s College, Newcastle. Mr. Peel was one the early Geographical Exhibi- 
tioners St. Catharine’s College: less than nine university appointments 
Geography have been obtained the last two years members that College 
and further seven members other Cambridge Colleges. 

Mr. Steers has been appointed President St. Catharine’s College, and 
his capacity member the Council the Senate and the Financial and 
General Boards well various lesser University bodies, has been 
invaluable link between the Department and the University time when 
important decisions were being made. Mr. Williams has been appointed Assis- 
tant Censor and Bursar, and Dr. Pounds Junior Tutor, Fitzwilliam House. 
Mr. Manley his second year President the Royal Meteorological 
Society, and Mr. Lewis Secretary the Faculty Board Geography and 
Geology which administers the four Departments Geography, Geology, 
Mineralogy and Petrology, and Geodesy and Geophysics. 

The numbers reading the subject are already greater than pre-war: 205 
Honours students (67 first year, second year, and third year) all spending 
thir whole time the subject. Fully per cent. the men have returned 
from war service. 


UNIVERSITY READING 


the course their work for the B.A. Degree, the 1945 Honours students 
out regional surveys Reading and the surrounding districts. Their 
maps, illustrations, and theses have been placed show local exhibitions 
Town and Country Planning the Town Hall and the University, and received 
favourable comment. 

party twenty-five students led Professor Miller and Mr. Frood visited 
the Netherlands for fortnight July. They were the guests the Geo- 
graphical Institutes the Universities Utrecht and Amsterdam and lived 
Dutch students, sharing rooms, food, and experience. Professor Jacobs 
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Hol and her staff Utrecht and Dr. Bakker Amsterdam went great trouble 
arrange full programme excursions, which the Dutch students tog 
part about equal numbers with the English. Excursions 
have been held irregularly and under great difficulties during the war. After 
being home-bound for six years, this early renewal contact with our cop. 
tinental colleagues and allies was greatly appreciated 
GEOGRAPHY CANADIAN UNIVERSITIES 


Although geography got away late start, academic interest the 
has become very lively the past few years. Since 1935, when the University 
Toronto appointed Dr. Griffith Taylor the newly instituted Chair Geo. 
graphy, senior appointments have been made five other Universities, namely, 
University British Columbia, University Western Ontario, McMaster, 
Université Montréal, and McGill: the other institutions are expected 
follow suit the near future. Not that these universities have been prodigal 


their appointments. Only two departments, namely Toronto and McGill, 


full professors the subject: the other departments are still process 
winning recognition and emancipating themselves from the control 
However, judging the impressive student following which these departments 
are getting (in some universities more than per cent. the undergraduate 
body registered for geography courses), the day adequate recognition can- 
not long postponed. Not the least heartening feature the present situation 


the interest evinced the subject the students themselves this especially 


true the returned men. However, owing the standard 
teaching most the schools, the only qualification many first-year geo- 
graphy student has enthusiasm. 

this connection may mentioned that the writers brief submitted 


the Royal Commission Education Ontario 1945 stated that less than 
per cent. the school children take the subject beyond the elementary 


level, and less than one two hundred and fifty secondary school 
matriculate it. Fortunately the educationists are becoming deeply 
about this state affairs, with the result that many teachers are coming back 
the Universities take credit courses well extension and summer school 
the same time, modern and eminently satisfactory textbooks the 
subject are slowly ousting those “‘classical’’ vintage. But will still some 
years before the subject taught well enough the schools 
popular matriculation option history biology—which constitutes 
real challenge those who find ourselves pioneering the subject 
university level. 

The following notes the work each the Departments are based 
information available October 1946. 


University British Columbia.—Although the University British 


claims the honour giving the first course geography Canada 


geography was taught here far back 1915), was not until 1922 
Department Geology and Geography was organized, and not until 1945 
geographical specialist was appointed. till then all the instructing was don 


geologists. This doubt helps explain why most the seven geography 


courses have strong geological slant. Assisting Dr. Williams, the 
the Department the present time, are Dr. Robinson, associate 
fessor, and Mr. Weir, lecturer. Research work members the 


ment has hitherto been almost entirely geological content, but Dr. 


following the work Northern Canada did while serving with 
Bureau Northwest Territories and Yukon Affairs, and expects 


book the subject the near future. 
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University Western teaching geography here dates back 
when Dr. Pleva the University Minnesota was appointed 
gve geography courses the Department Geology. From comparatively 
small registration one hundred and forty students the first year, interest has 
gown the point where there are now, the current session, over seven 
hundred and fifty students taking one more the nine courses offered. 
still administered under the aegis the Department Geology, the 
sibject enjoys very large amount academic and administrative autonomy. 
Dr. Pleva’s work regional and town planning has received wide recognition 
Ontario, and several his graduates are building sound reputation for 
the same Mr. Nicholson, climatology specialist, has 
been appointed the staff, and further appointments are 
shortly. 

McMaster geography was being taught the 
economy department far back 1920. was not however until 1939 

that full-time lectureship geography was established. Dr. Watson 

Edinburgh and Sheffield Universities was appointed the position. The sub- 

ject gained support swiftly, registrations increasing sixfold few years. 

1942 pass B.A. course was instituted: more recently still Honours course 

was approved. Graduates from this department have already obtained positions 

various Government Departments and civic planning boards. Dr. Watson 
now has working with him Mr. John Elson, specialist climatology and con- 
problems, and Lady (Swanzie) Agnew Edinburgh and Montpellier 

Universities, whose research interests are primarily human and historical 

geography. Dr. Watson’s own work has been mainly physical planning, his 

report south-western Ontario constituting the basis for planning develop- 
ments throughout that area. 

largely the genius Dr. Griffith Taylor, 
the Geography Department here has had meteoric career. the present time 
ithas the largest teaching staff and student registration any the Dominion 
Departments. During this current session, addition Dr. Putnam and Dr. 
Tatham who have been with him since the early days, has the services 
(mostly part-time, true) eighteen other men, and over one thousand 
students (including Honours and post-graduates) his registers. During the 
past ten years some two hundred and fifty geography teachers have gone into 
Ontario schools from his department—leading palpable improvement 
the general quality incoming students. Notwithstanding the preoccupations 
such large department, Dr. Taylor has contrived maintain his average 
output approximately two full-length books year and half dozen 
learned journals. Dr. Putnam, who came the subject way 

research, has written number very valuable papers the 

correlation between soils, climate, and crops the eastern half Canada; Dr. 

Tatham continues specialize problems social and political geography. 

the Université Montréal the teaching 

plant and animal geography has been carried for the past three four years 
under the direction Dr. Pierre Dansereau, while Dr. Raymond Tanghe, the 
general librarian the University, has taught commercial and economic geo- 
graphy the Faculté des Sciences Economiques for even longer spell. 
1945, courses human and economic geography, given Dr. Benoit Brouill- 
Dr. Pierre Dagenais, were instituted the Faculté des Lettres. This 
development still only part-time basis, since Dr. also 
Head the Department Geography the Ecole des Hautes Etudes Com- 
merciales Montréal. Among the many services rendered this energetic 
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French school are the holding, annually, series public lectures given 
men international repute. the autumn 1945 and 1946 Dr. 
Blanchard Grenoble was the visiting addition lecturing the 
regional geography Quebec, continued his war-interrupted research 
“L’Est Canada equally important contribution being made 
the members this Department the realm reconnaissance: Dr, 
Dagenais has made three consecutive summer explorations little-known 
Ungava; Dr. Brouillette has been doing equally valuable work the Lower 
St. Lawrence and Gaspé, while Dr. Dansereau has recently returned from 
year’s field work Brazil. 

McGill Geography Department McGill was established 
early 1945 with the appointment Professor George Kimble. Classes 
began the autumn the same year. Early 1946 Professor Hare, who 
had served with the Meteorological Office during the war, joined the 
ment. Subsequently the staff was strengthened the appointment Professor 
Ross Mackay, Canadian and American-trained geographer with wide 
oriental background, and graduate assistant. The Department now offers ten 
undergraduate and six graduate courses, and the total registration students 
expected exceed five hundred before the end the session. Primarily with 
view strengthening the hands the Quebec school teachers, six weeks’ 
summer school held the Eastern Townships during the coming long 
vacation. Geographers who have already intimated their willingness join the 
panel lecturers for this school include Dr. Dudley Stamp, Professor 
Stanley Dodge the University Michigan, and Dr. Griffith Taylor. 

Visits from Old Country geographers are always deeply appreciated their 
Canadian colleagues, and requested that anybody contemplating visit 
the Dominion during the coming summer should write well advance those 


GEOPHYSICAL DISCUSSIONS THE ROYAL ASTRONOMICAL 
SOCIETY 

The Royal Astronomical Society announce that they have now resumed their 
regular programme Geophysical Discussions which had curtailed during 
the war. The Discussions deal with wide variety subjects general geo- 
physical interest. They are usually held the fourth Friday each month 
from October May (excluding December), 4.30 p.m. the rooms the 
Society Burlington House, Piccadilly, W.1. The following programme has 
been arranged for 1947: 


Subject for Discussion 
January Atmospheric oscillations 
February Distribution trace elements minerals and rocks 
March Modern methods time-keeping 
May Discussion papers presented the Society 


Fellows the Royal Geographical Society and their friends are generously 
invited attend. 


EXHIBITIONS GEOGRAPHY ST. EDMUND HALL 

St. Edmund Hall, Oxford, award two Exhibitions History Geo- 
graphy candidates under nineteen years age, wanting read Honours 
course and need financial help maintain themselves the University. 
The Exhibitions are tenable the first instance for one year, and may 
renewed for further period not exceeding three years. Examinations will begin 
Tuesday, March 1947. Candidates offering Geography will examined 
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Physical Geography, Human Geography, Latin and least one other 
language, English Essay, and General Paper. Unsuccessful candidates who 
creditably the examination may offered admission Commoners. 
Entry forms may obtained from the Principal, whom they must 
returned not later than March 1947. 


DIRECTORATE COLONIAL SURVEYS 

1943, the Colonial Survey and Geophysical Committee appointed sub- 
committee work out detailed scheme for central organization for geodetic 
and topographical surveys the Colonial Empire. Their recommendations 
were accepted the Colonial Research Committee, and, subject certain 
modifications, have been approved the Secretary State for the Colonies 
(Colonial No. 200; H.M.S.O., 1946). central organization has accordingly 
been established London undertake geodetic surveys and topographical 
mapping the Colonies, publish the work done, and hold the necessary 
equipment and records. The head this organization Brigadier Hotine, 
with the title Director Colonial (Geodetic and Topographical) Surveys. 
The Directorate housed Bushey Park, Teddington, and arrangements have 
been made with the Air Ministry for the Royal Air Force undertake the 
necessary air photography. Colonial Governments have been asked indicate 
order priority the areas photographed and mapped. The Survey 
Departments the individual Colonies will future concentrate those 
forms mapping, principally cadastral, which the new organization will not 
undertake. The cost will met from the funds provided the Colonial 
Development and Welfare Act. The Committee recommended that some 
80,000 square miles should photographed each year, order complete 
half the outstanding work ten years. The smallest scale for general use should 
more developed areas and those special economic importance 


RECENT ECONOMIC DEVELOPMENTS THE U.S.S.R. 

The following notes the development the communications and the 
economic resources the U.S.S.R. have been compiled from information 
recent issues the Soviet News. 

Though the restoration the railway system the devastated areas the 
first priority, much also being done extend railway communications else- 
where. the new lines under construction, the most important the South 
Siberian Railway, 1800 miles long. designed reduce the haul between 
the Ural industrial region, Kazakhstan, and the Kuznetsk coalfield. When 
completed will link Kuibyshev, Magnitogorsk, Barnaul, Stalinsk, and 
Abakan, near the western border Buryat Mongolia. The North Pechora 
which runs north-eastward from Kotlas the Dvina for 700 miles 
towards Kara Bay, was completed during the war: number branch lines are 
added, develop the resources referred below. central Asia, new 
line under construction between Kant, near Firunze and Rybache, the lake 
port the Issyk Kul. Though only miles length, its construction presents 
great difficulties owing the rugged topography, but conjunction with the 
lake steamers will provide outlet considerable area. Other lines are 
designed reduce the rail distance existing routes. the Kazakh S.S.R., 
for example, new line will reduce the run between the great Karakanda coal- 
and Alma Ata, the capital, 1000 miles. Another line, which will follow 
the Black Sea coast, will reduce the journey from Moscow present 
via Baku, 400 miles. 

Reconstruction the waterways also progress. The 140-mile Stalin 
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Canal, from the Baltic the White Sea, which suffered heavy war damage, 
re-opened traffic July 1946. The Dneiper-western Bug Canal, which 
links the Black Sea the Vistula, was reconstructed and opened 1940, 
likewise suffered great damage, but this has now been made good, and 
are again passing from the Dneiper the Vistula. The 
its tenth navigation season, and planned develop this system give 
direct communication between the Caspian and the Baltic. Volga steamers 
thus able reach Leningrad. large river port construction Gorky 
the Volga. 

The location and exploitation numerous new mineral deposits reported. 
Two these imply the expansion the Ural industrial area. the north 
the Pechora coalfield which when developed expected become one 
the greatest Soviet sources coal, rivalling the Karakanda field. planned 
provide direct water communication between and the Ural region. the 
southern end the region, great new steel works being built Novotroitsk, 
near Orsk, following the development rich iron ore deposits which can 
worked open-cast methods. Siberia, large reserves high-grade iron ore 
have been the basin the Angara, tributary the Yenisei. These are 
importance owing their proximity the Kuznetsk and Kansk 

During the war, the Kazakh republic became one the important industrial 
bases the Union, and this development continuing. One the richest 
copper-producing areas around Dzhezkazgan, some 300 miles south-west 
Karakanda: miles away new manufacturing centre growing Kengir, 
with water and power drawn from the Kengir river. the southern borders, 
Chimkent, which already has large lead works, new textile industry based 
locally grown cotton developing. This area too rich phosphate 
deposits, and designated produce sufficient supplies fertilizers meet 
the needs the central Asian territories. the neighbouring Kirgiz republic, 
new deposit coking coal being worked Uzgen, addition the older 
coalfield Kizil Kiya. New mines are also being worked the Salinka field 
near Lake Issyk Kul and Angren Uzbekistan. The annual output from 
these fields expected reach million tons five years. 

the Far East, northern Sakhalin developing rapidly: its population 
stated have increased tenfold the last twenty years. Approximately half 
the coal produced the East comes from the Alexandrovsk area the west 
coast. There are also important oilfields around Okha the north. The 
southern portion the island, formerly Japanese possession, being 
systematically developed. Seven pits have been restored, and several hundred 
thousand tons coal have been produced since the expulsion the Japanese. 
The Academy Sciences establishing research base 
advance scientific investigation. 

regards arctic Siberia, much being done plant experimental stations 
develop varieties adapted local conditions. Igarka the Yenisei 
67° N., new variety potato has been produced, and Verkhoyansk, near 
the cold,” new strains barley and rye, and new rubber-bearing 
plant. stated that about 1000 acres are now under cultivation the Taimyr 
peninsula, producing potatoes, beet, and cabbage. regular air 
service has been initiated between Moscow and Providence Bay 
Provideniya) the far north-east, distance 5250 miles. 


THE SURFACE CENTRAL AFRICA 


The astonishing nature the surface Africa becomes more apparent the 
more studied. series peneplains, recognizable from the Union South 
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Africa Abyssinia and beyond, have been developed since Jurassic times. The 
highest, late Jurassic age and standing generally some 8000 feet above sea- 
level, gives evidence fall the ocean rise much Africa that 
amount. Africa could rise, could not the Atlantic segment the earth’s crust 
have sunk comparable amount? have surely interpreted the evidence 
isostasy too rigidly. 

owe much our knowledge the morphological evolution Central 
Africa the researches Dr. Dixey. two recent papers African Geogr. 
(1943) 3-24, and 101 (1946) 243-53) Dr. Dixey extends that know- 
ledge. the first, describes the morphology the water- 
shed which—such are African dimensions—forms the continental divide for 
over 1000 miles. shown that here, elsewhere Central Africa, 
possible distinguish series peneplains ranging from the highest, which 
determines the surface residuals over 7000 feet and dates from the Jurassic 
period, down the perfect Great African (Miocene) peneplain, here about 4700 
feet, and the still later and lower End-Tertiary and Lower Pleistocene surfaces. 
Dr. Dixey infers that the main watershed was not determined the warping 
apreviously plane Miocene surface, formerly thought. regards the present 
gradients the Miocene peneplain (some feet per mile) well the rather 
greater slopes (15-25 feet per mile) the less perfect End-Tertiary peneplain 
original features, steeper than should anticipated near the watershed. 
Morphological details appear support this interpretation. thought that 
the present watershed was already initiated even Jurassic times conse- 
quence early post-Karroo earth-movements. Its subsequent evolution has 
consisted more and more perfect adjustment the pre-Karroo structures 
which were etched out the course successive erosion cycles. 

the second paper Dr. Dixey discusses the development the trough-like 
depression leading into the Kavirondo Gulf western Kenya. contends 
that the main peneplain there younger than series Miocene sediments 
which outcrop both the floor the trough and high the sides its bound- 
ingscarps. present form the trough attributed largely erosion during 
the Pliocene cycle. From the discussion which followed the paper, clear that 
agreement has not yet been reached and further work needed this exceed- 
ingly interesting area. 


LOESS. 


The value cooperation specialists the study particular geological 
problem demonstrated symposium loess recently published the 
American Science (243 (1945) Nebraska loess and loess- 
like deposits are the most widespread outcropping formation, and great 
economic importance not only because their fertility but also the most 
readily available material for engineering construction. The coincidence be- 
tween the world distribution loess and loess-like deposits and the large wheat- 
producing areas, pointed out Elias, indicates the great general interest 
the loess problem. Schultz and Stout describe briefly the Pleisto- 
cene loess deposits Nebraska. These deposits are widespread the eastern, 
central, and southern portions the state, and loess-like deposits occur along 
the river valleys the west and north. series six river terraces occur, and 
the association the loess deposits with these terraces, with marl and peat 
beds, and with buried soils, described. Pleistocene history interpreted 
the basis series climatic cycles. 

Views the origin loess types are given papers Bryan and 
Obruchev, with accompanying discussions. Both authors adhere the aeolian 
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theory. Obruchev distinguishes variety loess types, and gives reasons 
rejecting the view that typical loess originates soil-forming processes acting 
any fine-grained formation. has recently been suggested that the remark. 
ably uniform sorting displayed loess cannot ascribed the work wind, 
Swineford and Frye compare mechanical analysis wind-blow dug 
with that loess. The size distribution the particles the two deposits 
shown very similar indeed, some per cent. being between and 
millimetres diameter. The histograms the Malan loess North 
given Barbour (Geogr. (1945) 62) are closely comparable. The aeolian 
origin true loess seems therefore demonstrated. 

The contribution Thorp points out how, the classification 
developed from loess, knowledge the mode origin the loess, the 
ness, and the distribution very considerable help. especial interest 
the definition loess quoted Thorp, which emphasizes the limited range 
particle size dominantly silt grade, the appreciable calcium carbonate 
carbonate content, the aeolian origin, and the distinction 
between true loess and silty residuum resembling loess. Oft-quoted 
loess, the vertical structure and the buff colour, are not included within the 
definition. Bryan points out, these characters are secondary. The 
ance the time factor the development soils, emphasized Thorp, well 
brought out Williams the succeeding paper. The author describes 
the Pleistocene stratigraphy the soils developed from loess westem 
Nebraska, and shows how the character varies with the geological history. 

Loessial soils are generally regarded being open, porous structure. 
Duley shows that during rains these soils have their water intake rate 
reduced the same way other soils, but that the intake rate can greatly 
increased covering the surface with straw mulch. The last two papers, 
Bollen and Watkins, deal with the characteristics, physical properties, 
and chemical analyses loess Nebraska, and the problems met with engi- 
neering construction using this material. Bollen shows that there tendency 
towards higher clay content, higher plasticity index, and lower sand content 
distance from the north central sand hills area increases, and how this 
tion affects the use the loess. Watkins deals especially with the movement 
moisture and the formation ice during frost periods. 

Geologists and geographers will grateful the Earth Science Section 
the Nebraska Academy Science for arranging this symposium and making 
available wealth information within brief compass. 


REV. CLARKE, THE AUSTRALIAN GEOLOGIST 

The publication Havard’s memoir “Sir Paul Edmund Strzelecki” 
the and Proceedings the Royal Australian Historical Society (vol. 
pt. (1940) 20-97) raised the standard scholarship Australian local his- 
torical studies level which the Royal Australian Historical Society 
dently anxious maintain; for the same Society has recently published 
equally able memoir, ‘Rev. Clarke, M.A., F.R.S., F.G.S., F.R.G.S., “The 
Osborne and contributions Mr. Craft inches; 116 pages; 
illustrations. Sydney, 1945). 

The Rev. Clarke (1798-1878) arrived New South Wales 1839, 
where combined his clerical duties with his scientific interests, 
ticularly geology, become one the foremost citizens, and certainly the 
foremost geologist, the state. carried out continuous geological and 
meteorological investigations, made long, lonely journeys horseback, and 
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became effect adviser his Government economic geology. His notes, 
collection minerals, and geological map New South Wales were valued 
{6000 1878. 

Unfortunately his collection and field-books were destroyed the Garden 
Palace fire Sydney September 1882. The loss the field-books has 
deprived Australian geology the means tracing Clarke’s numerous journeys 
with fidelity, but Mr. Jarvis has done much fill the gap carefully assembling 
and documenting all the information has been able find about Clarke’s 
activities. Mr. Jervis’ memoir not biography. The material not 
presented simple chronological order systematically listed. rather 
the materials for biography. But succeeds communicat- 
ing lively knowledge scholar great energy and decided originality who 
was held esteem not only his own community but also his many dis- 
tinguished European and American correspondents. 

Clarke’s ‘Remarks the sedimentary formations New South Wales’ went 
into its fourth edition his eightieth birthday. his death, the Royal Society 
New South Wales opened memorial fund which has provided means for the 
annual award Clarke Memorial Medal since 1878, and for the occasional 
delivery Clarke Memorial Lecture since 1906. note the subject 
the Clarke Memorial Lecture for 1944 (Geogr. 105 (1945) remark 
about Clarke’s second name confused several misprints. The passage 
should read: man whose memory Dr. Bryan spoke, called the 
Royal Society, the Royal Society New South Wales, “The Australian Ency- 
clopaedia,’ and other authorities, the Rev. William Branwhite Clarke. But 
Henniker Heaton and the ‘Australasian Bibliography’ call him the Rev. William 
Branthwaite The question settled Mr. Jervis, who says 
parish registers show various spellings the name Branwhite, the correct 
spelling which believed Clarke was evidently named 
Branwhite, but might have preferred Branthwaite, which what called his 
home North Sydney. 


POPULATION CHANGES NEW ZEALAND 


census population New Zealand normally taken every five years. 
The general census due 1931 however was abandoned for financial reasons; 
that 1941 was postponed, and eventually taken 1945; the 1946 census has 
been abandoned. The decision hold the census 1945 instead 1946, 
thereby breaking the established practice quinquennial census the second 
and seventh years the decennial, was taken that electoral boundaries might 
adjusted accordance with recent changes the electoral law before the 
due late 1946; and was taken despite the fact that the current 
population distribution certain abnormal wartime characteristics and 
that, the night the census, some 44,096 members the Armed Services 
were still overseas. 

The census 1945 reveals total population 1,702,223, including 97,263 
Maoris, but excluding armed forces overseas. This represents intercensal 
increase less than ten years 8-2 per cent.: per cent. Maoris are 
excluded, and per cent. both Maoris and Armed Forces overseas are 
This increase is, the absence any considerable immigration, 
largely natural increase. compares with increase per cent., includ- 
ing Maoris, the previous intercensal period 

Examination the preliminary returns (N.Z. Monthly Abstract Statistics, 
Nov. 1945, pp. 13-21) reveals several interesting and significant features. These 
include the accelerated migration the New Zealand population from the South 
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Island the North; the increasing degree urbanization; the continued 
depopulation many rural county areas; and the rapidly increasing 
tion population the Auckland Provincial District, especially the Auck. 
land Metropolitan area. Most these tendencies have long been apparent, 
more particularly the drift the towns and the disparity the rates 
tion growth between the North and South Islands. The most striking feature 
the latest statistics that these trends are more pronounced than they were 
the 1926 and 1936 returns. This illustrated Table 


TABLE 
Percentage total population 
South 


Year Island Island Urban Rural 
1867 36°55 63°45 


1906 53°65 46°35 46°42 
1916 59°22 40°78 53°83 46°17 45°59 
1926 61°87 40°74 41°02 
1936* 35°31 59°54 40°46 40°32 
1945 67°33 32°67 61°32 38°68 


Including Maoris. 
Boroughs and Town Districts over 1000 inhabitants. 


The small percentages population not accounted for here represent that “on 
etc. 


The increase population the North Island between 1936 and 
accounts for 99°8 per cent. the total increase. Over this period nine anda 
half years the North Island has recorded increase over per cent. Mean- 
while the population the South Island has barely maintained itself. 

Table underestimates the extent the drift the towns. The population 
increasing extent essentially urban. these cases represents the recent 
spread both residential and industrial developments beyond the confines 
cities and boroughs into adjacent county areas. Eighty-eight the one hundred 
and twenty-nine counties, over two-thirds, record decreases population. 
the forty-one which record increases, fourteen only show net percentage gains 
double the average for the country whole. significant that, these, 
three represent suburban and industrial growth counties contiguous with the 
Auckland urban area, two with that the capital, and two with that Christ- 
church. Two others reflect the urban growth Hamilton and Palmerston 
North. effect, only five counties show substantial increases true 
population—Matamata, Tauranga, Rotorua, Pahiatua, and Kaikoura. The 
last, the only South Island representative this group, county small 
total the increase essentially temporary and accounted for very 
largely the railroad building activities which culminated about the time the 
census, month two before the completion the South Island main trunk 
line linking Christchurch and the south with Picton. 

marked contrast the counties, the all show increases 
population, especially those the North Island (Table II). 

significant that, the nine North Island urban areas, all but one show 
percentage increases excess the average 8-2 per cent. for the Dominion 
whole. the five the South Island, the majority falls short this 


average all however have gains excess the average per cent. for the 
South Island whole. 
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TABLE 


Percentage increase urban areas 


North Island South Island 
Wellington 
New Plymouth Dunedin 
Napier 
Gisborne 


Wanganui 


The purpose this note draw attention these factors, not account 
for them. Trends the sort noticed above are widespread to-day. New 
Zealand they reflect the intensification agricultural production better land 
the abandonment difficult and hilly increasingly infested 
weeds and impoverished soil erosion; the artificial encouragement given 
industry and other urban activities war, import and exchange controls, 
and other forms economic nationalism; the increasing use inanimate 
energy both factories and the farms; and, lesser degree, the expanding 
proportion the population which, because its generally ageing character 
and enhanced standards life, seeks retirement the amenities the urban 
environment. turn these tendencies are themselves reflected housing 
shortages, transport bottlenecks, urban congestion, and the scarcity coal and 
electric power. possible that the changing character New Zealand agri- 


culture, the increasing abandonment less accessible areas, the spread 
weeds, and the accelerated erosion soil are some considerable extent both 
cause and result the urbanization population and its drift north. The 
trends apparent over the intercensal period are this respect especially 
disconcerting. CUMBERLAND 


PLATO AND THE LAW WATER SUPPLY 


The Water Act 1945 Act make provision for the conservation and 
use water resources and for water supplies and for purposes connected there- 
with.” provides for the appointment Central Advisory Water Com- 
mittee (1)) and Joint Advisory Water Committees for special areas (1)). 
Part concerned with the “Conservation and Protection Water Re- 
sources”: (1). the Minister [of Health] satisfied that special 
measures for the conservation water any area are necessary the public 
interest, whether for the protection public water supplies for the protection 
water supplies used for industrial other purposes, may make order 
defining the area question, and thereupon the provisions this section shall 
apply that Several such areas have already been defined. Section 
the Act provides for the making for preventing waste, undue con- 
sumption, misuse, contamination and Section (1) reads: “If any 
person guilty any act neglect whereby any spring, well adit, the water 
from which used likely used for human consumption domestic 
against this Power lay pipe-lines across properties provided, with 
suitable restrictions. 
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may interest point out that almost all the principles involved 
laid down about the year 350 B.c. when Plato composed his some thirty 
years after the was issued. Knowledge the latter has always 
part liberal education and has frequently been advocated recent 
but the are apt neglected, partly because practical details 
narrower appeal than the general character the ideal state, partly because the 
language was left unpolished and unrevised owing Plato’s death 348 
347 

The more important passages water supply are Book ““There are 
existence excellent old laws about water supplies for farmers, and there 
need for any diversion their course. Anyone wishing bring supply 
own land may so, starting from the public conduits, provided that does 
not undercut the open sources any private person: may take any 
route likes, except through house, temple tomb, but must damage 
other than the actual laying the pipe-line. any areas there natural 
aridity the soil, that does not retain the rain water and there lack 
the necessary supply, man may dig his own ground down the 
earth; even that depth can means obtain his share water, let him 
supplied his neighbours with much drinking water his household 
needs. the shortage affects his neighbours also, shall obtain order for 
his quota water from the rural council and share the supply with his neigh- 
bours. And when rain comes anyone lower ground causes damage the 
farmer above him the adjoining householder not providing overflow, 
conversely the man above causes damage the one below letting out the 
flood-water random, and consequence they are unable come 
agreement this matter, who willing may obtain order what each 
must from the urban council, the case the town and from the 
council the country. And who does not obey the order shall liable 
proceedings for his malicious and troublesome attitude and conviction shall 
pay double the damages for refusing obey the authorities [844 

“Of all things with garden water preeminently nutritious, but 
easily tampered with. Neither soil, sun, nor wind which, jointly with water, 
supply nourishment the products the soil are easily tampered with 
poisonous substances, diversion, theft, but water nature liable all 
these: for which reason the assistance the law necessary. Let this then the 
the law the subject:—if anyone intentionally tampers with another’s water 
supply, either flowing collected, harmful drugs trenching 
fraud, let the injured party bring action before the urban council, stating the 
amount the damages: man convicted damaging poison shall, 
addition paying the fine, cleanse the springs the reservoir whatever 
manner the rulings the expounders decide necessary each occasion 
and for each party [845 E].” 

The above close translation the original unfortunate that the two 
best known English versions astray some points. Jowett tends soften 
the uncouthness the legal terminology and translating the word here rend- 
ered with” uses “pollute”; but one cannot pollute water supply 
stealing some it. For earth” (literally ceramic earth) quite justifi- 
ably gives Every geologist concerned with underground water supply 
has frequent occasions for advising those sinking wells stop when bed 
clay reached, and this passage important witness the real knowledge 
hydro-geology current Plato’s time. Those who, like the writer this note, 
retain only smattering Greek and prefer read translation, referring only 
occasionally the original text, owe great debt the Loeb Classical Library. 
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The translator the Laws this series, Bury, inexplicably gives 
subsoil” instead for which the Greek gives justification. reach 
chalk should encourage the well-sinker continue digging deeper search 
water, and this rendering makes nonsense the passage. Bury also translates 
the word for poisons drugs “‘sorcery” twice, but the third 
time; the Greek word each case that from which pharmacy, etc., are de- 
Greek drugs were often philtres, that sorcery secondary meaning; 
itis however impossible the last sentence, since one cannot cleanse reservoir 
spoilt sorcery, and the same translation obviously required throughout. 
the translation Taylor (1934) with valuable introduction 
exception can taken. 

The similarities between these Laws water supply, which were old and 
rate partly force Plato’s time, and the provisions the 1945 Act are 
even the right lay mains across private property secured, and 
may worth adding that the appointment the urban and rural councils 
popular election provided for Book 

Writing about 200 Athenaeus says “‘as the Laws composed him 
(Plato) what good have they done us? Plato, then, appears have 
written his laws, not for men who have any real existence, but rather for set 
men invented himself; that one has look for people who will use 
them [Book 117, Bohn They have been found England 
and Wales—the Water Act does not apply Scotland—in the year grace 
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GEOGRAPHY AND ITS COMPONENTS 


his letter the number the Professor Fitzgerald 
tightly stresses the distinction between Historical Geography and the History 
Geography. These two subjects are not infrequently bracketed together, and 
itmay interest note the practice various International Geographical 
Congresses accepting them components Geography. the Congresses 
Venice 1881, Paris 1889, Berlin 1899, Geneva 1908, and Cambridge 1928, 
find Historical Geography put down one section without any mention 
the History Geography. the other hand, the Congress London 
1895, and that held the United States 1904, there was section entitled 
History Geography and section Historical Geography. But Rome 
1913, Cairo 1925, and Amsterdam 1938, there was each case section devoted 
Historical Geography and the History Geography. 

Y-M. Goblet, writing about the Amsterdam Congress August 1938, 
while praising the work and excellent organization the Congress, has this 
say with regard the above question: 


faut remarquer (et déplorer) que section appelée Géographie historique 
histoire géographie réunissant deux disciplines absolument distinctes, 
d’elles est généralement son plan travail comportait cette 
fois aucune question geographie historique, mais uniquement des sujets 
cartographie; ainsi, malgré les apparences ignoré dans 
congrés géographie historique, cela est d’autant plus regrettable que cette 
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discipline complexe est base géographie politique 
donc scientifique des problémes territoriaux diplomatie.” 
November 1946 


Professor Fitzgerald’s letter much interest for those, like myself, 
ested and associated with Geography, but primarily concerned Sociology 
Social Anthropology. This aspect the social sciences has been backward 
Britain, and has only lately shown signs vigorous development. Sociology 
expands, begin find more and more points contact with the 
the one hand Sociology touches upon and overlaps Psychology the realm 
Social Psychology; the other, meets Geography the realm which 
fessor Fitzgerald properly terms Social Geography. 

Apart from the more obvious implications subjects like town and country 
planning—which this country have fact far been too much influenced 
purely economic and structural approach—there large area overlap 
less obvious sort about which have very little information. Thus, 
recent studies made colleagues into village life certain areas England, 
have become increasingly aware the great importance purely geo- 
graphical factors—distances, hills and plains, rich and desolate countrysides—in 
shaping not only the social structure the community, but also the life, outlook, 
and interest all its component individuals. While, reverse, the complex 
interplay this environment with the often contradictory impacts external 
national influences, such materials, designs, national newspapers, and the 
magnetism London, all build new and changing attitudes which are 
reflected back people’s behaviour in, and attitude towards, their geographical 
position and local environment. Again, one the simplest overlaps urban 
life the journey work, which has recently been the subject considerable 
attention from Sociologists. There also the relation between work, leisure, 
week-ends, holidays, and the various types countryside preferred. Related 
this the vital matter the neighbourhood unit urban communities, which 
had been blandly assumed recent town plans, and crudely imposed previous 
ones, despite the lack factual evidence the social, topographical, and 
geographical factors operating community groups cities. There are many 
other points where Sociology merges into Social Geography. 

recent years have seen much development Social Biology, Social 
Psychology, and more recently Social Medicine. Social Geography, Pro- 
fessor Fitzgerald points out, has been treated with and comparative 
Every science these days must extend over into the social field, and 
Geography can exception. some respects the social aspect any 
science which the most immediately important the world to-day. Sociolo- 
gists have had too few points contact with Geographers the past. Social 
Geography offers welcome field common interest, and very much 
hoped that the Royal Geographical Society, through this will encourage 
its development. The publication Gilbert and Steel’s paper 1945 
step this direction; but was concerned only with Colonial studies. The 
same position arises inside Britain, indeed all countries, and 
here that the illuminations Social Geography can often most imme- 
diate value and interest. Tom 


November 1946. 
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UPPER BURMA, 1943-44 


have just received the for 1946 and have read 
with the interest deserves Brigadier Fergusson’s paper Upper Burma, 
should like however point out one two inaccuracies with regard 
the area north Singkaling Hkamti. 

is, think, unfortunate that Brigadier Fergusson did not read the time, 
nor even later on, the Brahmaputra the Chindwin,” paper that 
read the Society January 1937 (Geogr. (1937) 309-26). copy was 
available GHQ India and also with other planning agencies farther east. 
will seen from that paper, the course triangulations the Upper 
Chindwin and districts 1935-36, most the route taken 
column was traversed one other the three 
European officers concerned, Major Osmaston, Major Bull, Commandant 
Assam Rifles, and myself, then the Political Officer. comparison 
Brigadier Fergusson’s map with that the containing paper will 
give some idea how much the area from Ledo Singkaling Hkamti had 
previously been covered and triangulated. 

Again, page Brigadier Fergusson writes, there were the Nagas. 
Some those living near Manipur were reasonably civilized. The wildest saw 
were the Patkai Hills. Here they are still completely unadministered, and 
fact were the first Europeans they had The Nagas refers have 
seen Europeans the past, administrators and army officers. 
wore only blanket and not quite correct, the Nagas the area 
refers all wear apron skirt some kind and many ornaments are worn 
besides beads. 

While our expedition had only deal with the dangers head-hunting and 
human-sacrificing Nagas, Brigadier Fergusson’s had deal with much more 
serious danger, animal called the Jap. The Nagas the invaded Assam Naga 
Hills district were quite convinced that the Japanese was animal strangely 
similar human being and they didn’t like his smell. LAMBERT. 
September 1946. 


POSSIBLE CHANGE ARABIAN WIND DIRECTION 


his article Arabia: explorations Hasa, the 
number the (107 (1946) 40), Dr. Cornwall 
says fossil dune: most interesting feature Muraikibat sand-hill 
that its long axis points the north-west. the time its formation therefore 
the wind came right angles the ridge, from the north-east. the prevailing 
winds the present day are from the north-north-west, obvious that there 
has been very radical change. The reason for this not yet Now 
the Libyan Desert, the most frequent wind also from the north-north-west 
and the chains dunes which cover great part lie with their longitudinal 
axes parallel the wind, Muraikibat: circumstance which puzzled many 
people until Brigadier Bagnold pointed out that these long chains dunes 
result from the conflict two sets one from the north- 
west, the other from the south-west. Such doubt was the origin the Murai- 
kibat fossil dune; and there therefore need postulate change the 
climate. 

Incidentally such dunes are shown Plate (opposite 36), that is, 
isolated crescentic dunes, occur only relatively calm regions where the wind 
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blows only from one constant direction: this case, from the north. Exactly 
similar dunes occur also the southern half the Libyan Desert, notably neg 
September 1946. 


ELECTIONS 


The following have been elected Fellows the Society 

July 1946: Miss Margery Alford Andrews; Rev. Dwight 
M.A., B.D.; Mrs. Laura Boulton; Britton; Cecil John Cable-Robbie; 
Wemyss Carbery; Professor Chaturvedi, Robert Piers 
M.A.; Rev. Leonard Dunne; Miss Elaine Evans; Herrick Reveley Field; 
Miss Frisby, William Thomas George Gates; Miss Violet Grubb; 
Pitt Hardacre, Donald Hitt; George Walter Hookham, 
Joseph Basil Johnson, Miss Vera Lock; James Slesser Marr; 
mond Michael Martin; Major Miskin, M.a., B.sc.; Captain Donald Francis 
Gabriel Essien Offiong; Mrs. Anne Pearce; Michael Latham Powell; Reginald 
Severn; Douglas Fraser Spink; David Stratton, Thomas 
Tyler; Count Van den Heuvel; Alan Whateley-Smith; Miss Mona 
Captain Roy Wilson; Mrs. Everild Young 

September 1946: Rev. John Bechtel; Arthur Biggs, B.sc., Leslie 
John Browning; Major-General Herbert Covington Cole, 
Robert Collyer; Raoul Curiel; Ivon Donnelly; Rev. Frank England; 
William Edmunds Erasmus, B.sc.; Rev. Joshua Bertie Farbridge; 
Geoffrey Henton, Captain Edward Hoad; Miss Enid Hudson, 
Major John Anthony Hunt, Bruce Alexander Killeen; 
Hockin Bonnar Matthews; Hugh Milroy; Lieut. Eric Grey Moore, Lieut. 
Donald Pettett, R.N.v.R.; Rev. George Porter; Joseph Benjamin Price, 
LL.D.; Martin Hugh Routh; George Henry Russell; Captain Francis 
Seeney; Edward Theodore Topham; Frank Marcus Vokes; Major 
Walmesley-White, R.E.; Harry Lawrence Ward; Clarence Lonsdale Watson; 
Colonel Wheeler; Raymond Augustine Wilkins 
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Map LURISTAN from plane- -table sheets 
J.V. Harrison and N.L.Falcon 
with adjustments some roads from Survey India 1/1M sheets 
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